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PUBLIC NOTICES 


(: Required 


vil Engineer Required 
KONG 


WORKS 


nency 
ments of £2 


by af \—7 ——— gs a HONG 
for as an 


DEPARTMENT, with prospect perma. 
Salary £400 a year, rising by annual incre- 
0 to £600 a year, with temporary addition 


of exchange allowance. ee pospaoes ve peorsees. 
dates, Um 
Ceaciate nae of the bastivution of Croll Enel. 


he 


ave had experience on the soustemtion of 





a, who 
oe work! od im the use of concrete. 
will be given to candidates who have been trained in 
waterworks engineer's Office-Apply at once, in 
writing stating age and brief details of experience, to 
he CROWN AGENTS FOR THE COLONIES, 4, 
Millbank ymdon, 8.W.1, quoting M,;Hong Konx 
11,012 6571 
~ . ° 
(Civil E Engineer Required 
for years’ service as an ASSIS. 
TANT ENGINEER in the PUBLIC WORKS 
DEPARESEE Ss CYPRUS, with prospect 
of permane! y £360 a year, rising by annual 
inerements « of £20 to ary 4 a year. Quarters not pro 
vided. Free es. Candidates, pan aenm by under 
$5 years of must have a good knowledge of 
draughtsms whip, building and road work, and pre- 
ferably have passed the AM.LOE. examination or 
that of the Institution of Municipal and County Engi 
Apply at onee, in writing, ev and 
brief detai's of experience, to the CRO AGENTS 
yor THE OLONTES. 4, Millbank, London, 8.W. 1, 
quoting M/C ypras 11,167. 6602 
. ‘ . 
chnical College, Bradford. 


T APPLICATIONS are INVITED for APPOINT 
MENT as HEAD of the DEPARTMENT of CIVIL 
ENGINEERING in the College. 

A salary up to £700 per annum will be paid to a 
candidate of suitable qualifications and ex ence 


Full particulars of the appointment and forms of | 


application may be obtained from the Principal of the 


College 
Applications to be returned so as to reach me as 


soon as possi b 
N. L. FLEMING, 
Town Clerk 
20th October, 1921 6519 


Bombay Baroda, and Central 
INDIA RAILWAY COMPANY. 

The Directors are Pp d to receive up to Noon on 
Friday, 25th November, TENDERS for the SUPPLY of 

1, MATERIAL for the CONSTRUCTION of BOGIE 

CARRIAGES, &c¢ 
© PARTS for CONSTRUCTING | BOGIE CAR 
RIAGE UNDERFRAMES, &c 

8. WHEELS and AXLES 

4. LAMINATED BEARING SPRINGS. 

6. HELICAL SPRINGS. 

Tenders must be made on forms, copies of which, 
with specification, can be obtained at these on 
payment of 20s. each (which will not be returned) 

The Directors do not bind themeelves to accept the 
lowest or any Tender. 

YOUNG, 


Secretury 





s.a.s8 


The White Mansion, 
Petty France 
Vane. B.W. 1, 

11.21. 


Offices 


@1 


Frporstion of Madras. 
SP * tay WORKS DEPARTMENT. 
NTRACT M & M No. 41. 
STONEWARE PIPES AND SPF RCIALS 
The Corporation of Madras, India, is prepared to 


teeive TENDERS from competent persons, willing to 
enter into a contract, for the SUPPLY and DE 
LIVERY of STONEWARE PIPES and SPRCIALS, 
varying trom din. to 18in Senter, and aggregating 


& total length of about 58 miles 

Forms of Tender, prepared by J. W. Madetey, Esq., 
MA.. M. Inst. CE. M. Am. Soc. C.E.. Special 
Engineer to the Corporation of hg “may be 
obtained from the undersigned Agents of the Corpora- 
tien, on payment of Five Shillings per set, which will 
not be retur . 

Ten, accompanied by a deposit in currency 
notes or a draft on the Imperial Bank of India for 
Rs. 200, should be sent direct to the Commissioner, 
Corporation of ras, so as to reach him at or 
before Twelve o'clock Noon on the 23rd January, 1922. 

The Corporation does not bind itself to accept the 
lowest or ony Tender. 
JAMES MANSERGH and SONS, 

Agents to the Corporation. 
5, Victoria-street, 
Westminster, 8.W. 1 





3rd November, 1921. 6612 
ublin Corporation. 
ELECTRICITY SUPPLY DEPARTMENT. 
TENDERS FOR. STEEL PANS, 


CHIMNEY, 
ND ACCESSO 5. 


The Bheetricity Supply Cnoeniteee of the Corpora- 
tion of a invite TENDERS for the SUPPLY, 
SelivE and ERECTION at their Generating 

Piswon House a STERL CHIMNEY, 
DRAC GHT FAN, and ACCESSORIES. 

Particulars and form of Tender may be obtained 
the City Electrical mgineer, Fileet-street, 
sealed and endorsed “ oa for Steel 
rE should be addressed the Chairman 

leetrictiy Supply Committee, 15, Gatitament. street. 
pos, and should be delivered ee - yd than Twelve 

oon, Thurs lay, 17th November, 

i Committee do not bind Re to accept the 

Jowest or any Ten 


JOHN J. DEVINE, 
For Town Clerk, Beerweset 


from 
Dublin. 
Ten 


Chimney,” 


28th October, 1921. 


[jond: n Count Council 
ENDERS are D the CON - 

sTRI TION and WID G ot PRIESTS BRIDGE 
J ide “ \pper Biehmend-road over the Beverley 
« Persons ¢ ng to Tender may obtain the specifica- 
Gens. bitte an uantities, ot . drawings, 
Bail ©R application te the Engineer at the County 
Conhi Spring G upon payment to the 
wih Of tt ¢ 1 of the sum of £3. This amount 
i. returnable only ad tenderer shall have sent 

& bona fx te and shall not have we ge 

mame Full of work 
fect fieat i, ona p Cy meg © — aravriog, 
javeeted St the County Hall before the permeate of the 


No 
et Tender prem after 4 p.m. on 2tst{November, 


dered. 
or he, Counc! ‘| does not bind itself to accept the lowest 


Pnder 


years’ 
ASSISTANT YNCINEER in nthe. PUBLIC 























FRIDAY EVENING. Nov EMBER | 4, 1921 Pawel ead. ioe SHILLING or ia rom 
SITUATIONS OPEN (continued) 
ANTED tor Indian Galv: sing Works, 8 —— 
| ANICAL ENGINEER nmarried) 
‘if : TANT MANAGER. with experience tie sfenufctar 
he Engineer | Light and Heavy Galvanised Work 1 y. Pay 
commencing £500 per annum. Good prospects, 
| Write, stating age, experience, and salary required, to 
|Z. A, 883, c/o Deacon's, Leadenhall-strest, London. 
} 4582 «4 
PRINCIPAL CONTENTS OF THIS. ISSUE A REPRESENTATIVE tee postion, teu 








Progress of Engineering in October. 
The Motor Show at Olympia. 


Institution of Civil Engineers: 


Address. 


Caledonian Railway 6-Coupled Passenger Engine 
(With a Two-Page Drawing). 


Industrial Application of Research. 


Re-signalling the Liverpool Overhead Railway. 


New System of Sewage Disposal. 


Presidential 














NOTICES 


PUBLIC 


| gabon County ‘Coune J 
4 WANDLE VALLEY SEWER 

TENDERS are 7 TED for s» BRICK and CON- 
CRETE SEWER of varying sizes. of a total length 
over all of nearly 2) miles, wholly situated in the 
Borough of Wandsworth. 

os desiring to Tender may obtain, on and after 

Friday, 4th November. 1921. the specifications. bills of 
quantities, form of Tender, &c., on application to the 
Chief Engineer at the County Mall, Spring-cardens. 


at 

shall not beve withdrawn the same. Full particulars 
and the drawings. 
documents may be inspected at the County Hal! before 
the payment of the fee 

No Tender received after Twelve Noon on Tuesday, 
22nd November, 1921. will be consl 

The Council does not bind itself to accept the lowest 
or any Tender. 

JAMES BIRD. 
6591 Cerk of the London County Council! 


anchester Cor poration Water- 
WORKS 
THIRLMERE AQU — —FOURTH PIPE 


WELDED a EL ne &ec., 
TRON SPECIAL PIPES. &c. 

The aterwor a Committee invite TENDERS for 
the 8U PPLY of WELDED STEEL PIPES, &c., 54in 


diameter, as follows : 
Cowrract No. 1.—About 6300 TONS 
Cowrract No. 2.—About 5300 TONS, 
p - -—appnd No 
Cowrrract No —A TONS. 

Also for the SUPPL Y “ef about 500 TONS of CAST 
IRON —— PIPES, &c., varying from 54in, to 
6in. in 

Specification, form. of Tender, &c.. may be obtained 
on application to the Secretary, Waterworks Offices , 
Town Hall, Manchester. upon payment of a deposit 
of Five Guineas for each contract, which will Tbe 
returned to the tenderer provided that he shal! have 
sent in a A. fide Tender and shall have returned t 
documents and the drawings lent to him, the drawi 
to be unmarked. Further information, if required, 
may be obtained from the Waterworks ° 

Sealed ders. endorsed as ss = ay 
delivered at t wn Hall. 


the Waterworks 
chester, not later than first post on tke 21st been. 
ber, 1921. 
By Order, 
THOMAS HUDSON, 
Town Clerk. 


all 


AND « "AST 
& 





Town a Manchester 
rd November, 1921. 
L Be South Indian Railway Com- 
at. Limiped, t Tecei 
ie | ae prepared to ve 
baer Yar s7 sh TRON SLEEPERS (7155 tons). 


BARS, GIBS and COTTERS (916 tons). 


TIE 
COILED — L_ KEYS (No. 182,487). 
fications and 


spat forms of Tender will be avaliable 
at the Company's offices, 91, Petty Wes 
minster, 8. 1, on and alter to-day at 11 a.m. 


id: to rectors 
of the South Indian Railway “Company, Limited, 
marked, *‘ Tenders for Sleepers,"” or as the case may 
be, must be.left with the undersigned ot later than 
Noon on Friday, the 11th November, 192 

The Directors do notbindS themselves to accept the 
oo or any 


A ebarge, which will not be returned, will be made 
of 40s. for each copy of &) bs 20s. 
and Partners, Consult- 
rae Company, 8, Victoria-street. 


ASMUIRHEAD, 
Managing Director. 





JAMES RIRD. 
hae “lerk of the London County Council 


hao 





M 


8.W.. upon payment to the Cashier of the Council! of 
the sum of £5. This amount will be returnable only if 
the shall have sent in a bona fide Tender and | 


of the work may be obtained on personal application, | 
specification and other contract | 





PUBLIC NOTICES 


etroy olitan Water Board. 


WALTOR. Ra HONOR OAK MAIN. 
ECTION No. 2. 
TENDER FOR THE LAYING OF 48m. MAIN, 
MALDEN TO CLAPHAM PARK. 

The Metropolitan Water Board invite TENDERS 
for the LAYING and JOINTING of about 11 
YARDS of CAST IRON WATER MAIN, 48in. in dia- 
meter. from Coombe-road, Maiden. to Thornton-road, 
Clapham Park, in the Counties of Surrey and London, 
through public and private roads, fields, &c., together 
with contingent wor! 

Drawitgs, conditions of contract, and specification 
may be inspected.without payment of fee at the offices 
of the Board, Chief Engineer's Department (Room 201), 
New River Head, 178, Rosebery-avenue, Clerkenwell, 
E.C., on and after Monday, 14th November, 1923. 
ae be —— of contract, specifica- 


tion 
together with a spare copy ‘of the bills of q 








| 


Western Counties, North-Eastern Counties, Wales, 
and the Midlands, by «a leading Firm of Reinforced 
Concrete I “rs and Contractors with important 
exclusive specialities 

Applicants must be conversant with this class of 
work, and should furnish full particulars of experience 
and connection.-Box No. 704, se Agency, 
Limited, 16, Regent-street. London. 8.W. 1. hantaaall A 


YOUNG ENGINEER, with a Sound Knowledge of 
Design of Air mpreasors, to Take Charge of « 
Small Department and work same up under his or 
control. This represents an excellent ay ry 
qualified man.— Address, 6563, The Engineer rm 
es vr 


SSISTANT PROUIRSD to Superintend the i 
i facture of Iron Cement and Welding Fluxes ; 
good prospects for progressive man. State age, expe- 
rience, and salary required, in confidence.—Address, 

6568, The Engineer Office. A 


INSPECTOR REQUIRED by 
Age about 30 


NHIEF VEHIOLE 
Argentine Railway 


good English railway experience. about £450 
free passage, 3 years’ agreement. oo with full 
details education, training, experience. 

copies testimonials, to Box “ROBO,” c/e yo Davies and 
Co., 95, Bishopsgate, F< 6508 a 


Cheri 80 fo a pe et hy ENGINEER RE- 

RED for large Aust —¥~ . to work 
a General Manager : be thoroughly experi- 
enced in both Steam and Plectrical Plante as applied 
modern Collieries; experienced with Coking and 
By-product Plante an advantage. Only first-class men 
will be considered. = gS and references in 


duplicate, stating experience, ary ex . age and 
when at liberty. furnishing im —Address, — 
The Baginect Office. 6611 


wanes FOR CEMENT WORKS —-WANTED 
pd neg ay 4 and OPERATING ENGI. 
tend Erection and Main 


t ‘an i Rotary Kilns, and 

Power Plants. Salary up to Rs. 900 per month, 
ng qualifications, with free quarters, light 
and*fuel. Three years’ agreement th first-class 
passage out and Good p suitable 
man.—Apply by letter only. with of testi 
monials, &c., to — Limited. . New 

Broad -st -street, ‘London 6583 a 


}XPERIENCED MACHINERY ‘SALESMAN RE 
QUIRED for a 


important 
with modern workshop equipment. a ~~ 
The Businctr Office. 





Presnceags MACHINE TOOL REPRESENTA. 

EQUIRED for Birmingham Branch. 
Essential qualifications Include :—Thorough engines- 
ing training, expert knowledge of modern American 
machine tools, experienced in sa’ 

character.—Apply in writing iwRTO! 
— aie Ltd., 70, Vauxhall ' Bridge-road, 
Leadon. 8.W. 6558 a 


IFT ENGINEER An OPENING will 
4 shortly occur for a capable MAN of wide 
experience and ability to develop a new Lift 
enterprise of continental manufacture in (Creat 
Britain. He must be competent to deal with the 
commercial as well as the tecbnieal side of the 





and schedules of prices, 
the 


returned on receipt of a boma fide Tender, together 
with al]! the above-named documents (with the excep- 
tion of the spare copy of the bills of quantities and 
schedules of prices, which may be retained by the 
tenderer). Such payments and applications must be 
made between the hours of 10 a.m. and 4.30 p.m. 
(Saturdays, 10 a.m. and 12 noon) 

Tenders in sealed envelopes addressed 

* The Clerk of the Board, Metropolitan Water Board, 
New River Head, 173, Rosebery-avenue, E.C. 1."’ and 
endorsed ‘‘ Tender for —_. Walton to Honor Oak. 
Section No. 2."' must be delivered at the offices of the 
Board not later than a.m. on Monday. 19th 
December, 1921 

The Board do not bind themselves to accepd the 
lowest or any Tender 

Ww. MOO 


Clerk of the Board. 


10 


any of the Board. 


. 1. 
Sist October, 1921. 


Rombay Port Trust. 


The Trustees invite APPLICATIONS from Engi- 
neers possessing ex, in Port, Deck, and Railway 
Construction and Maintenance for APPOINTMENT as 
their CHIEF ENGINEER. 

ee ey of the officer selected will be determined 
aceordt: ne, Hrasteer rl and experience 
Under the les married officers are pro- 
vided with house Sonn for which rent at 


6580 





the rate of 10 per cent. of 

Applications should be addressed in wetling to the 
Consulting Engineers a Agents. Port 
Trust,’ Queen Anne’s-gate an will be 
received up to “fst December, 1921 should be 


me of ap t's pro 
career and copies of not ‘more than three recent 
testimonials. 
AS (preferably between 40 and 45 years) should be 
8 


By Order of the Trustees, 
PRT Sg! HUGHES. 
K. A. WOLF YY. 
Consulting Engineers and Agents. 
28th Sooke. 1921. 
2, Queen Anne’s-gate, 
Westminster, 


London. 6570 





SITUATIONS OPEN 





e opening presents excellent oppor- 
tunity for a first-class man who knows the busi 
ness. Applications will be treated in strict 
confidence and must give particulars of past 

experience . and Said required —Address, 
P4304. The Engineer © P4s04 Aa 


gaa nara ee DIRECTOR REQUTRED, Preferably 
one h engineering knowledge, for established 
London RB. Investment £2000 fully secured. 








Salary £600 p.a. in addition to Gvitens, Open te 

ipvesstantien by accountants.— Box 0623, 

N.A.8., St. Ann's Chambers, Ladeate bill, EC 4 
6602 A 





[The National Foremen’s Asso- 
CIATION of the 
ENGINEERING AND ALLIED TRADES. 
under the Trade be At.) 


SITUATIONS OPEN (continued) 
Page Il. 





SITUATIONS WANTED, Page Il. 


MACHINERY, &«.,, WANTED 
Page II. 


FOR SALE 
Pages IV. and VIII. 
AUCTIONS, Pages IV. and CII. 


PREMISES TO LET OR WANTEC 
Page IV. 


WORK WANTED, Page II. 
AGENCIES, Page II. 
MISCELLANEOUS, Page II. 


For Advertisement Rat:s See 
Page 485, col. 1. 





ANE, Expert ee ae aie all Districts, 
Bell dicot hie we 
ade Fire Bs Extinguishers. 
tah 2 


Peaatles Sen "Sites ak 


Re. © 


Crimi 





—— 











NUMERICAL INDEX TO ADVER- 
TISEMENTS; Pare CL 

























ii 


THE ENGINEER 





Nov. 4, 1991) 





SITUATIONS OPEN (continued) 


~ ALESMAN REQU TIRED by Important Firm of 
; Manufacturers. Engineering training essential .— 
Keply, stating age and cae. te “ 58.” 26/28, 
Rushworth-street, London, 8.E 6596 a 


RAVELLERS. with Established Connection, 
calling upon En and Motor Garages, 
SELL MACHINE TOOLS and ENGINEERS’ PLANT 
and SPECIALITIES on liberal commission basis, Give 

full particulars in confidence and area cov 
Adiiress, 6607, The Engineer Office. 6607 a 


~ nae WANTED.—WITTY and prtats 
td.. 38, Commercial-street, London, E. 1, 
REQUIRING TRAVELLERS thoroughly ‘sxpetlenged 
in Engineers’ Mill and Factory Furnishings ; one for 
Essex, Norfolk and Suffolk, and one for ¢ 
Hunts and Northamptonshire. Those with knowledge 
of the districts and good connections, apply as above. 
6618 a 





ney GHTSMAN REQUIRED, Thoroughly Efficient 

with the Construction of Iron and Steel Works 

of scientific ability.— Address, b> The 
LA 


Plant and 
bE joe. 


heer 
Ps Lt rane 

PPATGHTSMAN ‘REQU IRED, North-East Coast, 
for Structural Work and Bridge Work. Only 
fully ex: men need apply. AveReetiess from 
juniors and improvers will not be consid State 
salary required. —Address, 6541, The EEK re 
A 


DRAUGHTSMAN WANTED; FPirst- 
class good experience of Uniflow and 
Drop Valve Engine Design. yn a Teguired 
from thoroughly Capeeaaee men only, 40. 
State qualifications, age, and salary. on Replies will = 
treated in strict confidence and should idreased t« 
the Chief Engineer, HICK, HARGREAVES and CO., 
Ltd., Bolton. P4327 a 


I _BADING 
4 man with 


EADING DRAUGHTSMAN WANTED, 
tomed to Uniflow Engine Design. State expe- 
rience, age, and salary.—Address, P4299, The Engi- 
neer OGee Paseo nd A 


pst CLASS FOREMAN ARMATURE WINDER 
t REQUIRED: must have good all-round expe- 
rience on A.C. and D.C. Windings of every —. 
tion. Apply. stating experience, age, and 

Only men who have occupied a similar aw seed 
apply.—Address, 6517, The Engineer Office. 6517 a 





OILER ERECTORS REQUIRED for the East; 
must have experience in Erection and Running 
of various types of Water-tube Boilers. Age 30, 


SITUATIONS WANTED (continued) 





wots MANAGER AVAILABLE AEMOST IMME- 
DIATELY ¢ - 


neering work of varied 
ne tools, gpecial 


machinés and instru 


te salary ; ae ~ sought with pro- 


queesive firm.-Address, P4301, The Engi 


neer Office. 
P4301 B 





yours MANAGER, SALESMAN 
rg ® -p~- all depts., 


(36) ; 300d 


repetition work, 
plete charge amall works or will 


inspection 
travel. —Adadress, Pass. The Engineer Office. P4323 » 








-OUNG ENGINEER 5 SEEKS POST at Technical 
| or College or y. 


Good education, 
Home or abroad. 


Sw ~~ training. 
— Address, Pas The Engineer Office. 


P4321 8 





RELIABLE DRAUGHTSMAN, 
. years, begs to OFFER his SE 
12 years’ thofough experience in sev 
and modern engineering and 
works, London and Midlands. 


Age 27 
RVICES ; 
eral large 


steel structional 
Accustemed to 


all grades of bridge, girder and colliery design- 


ing and estimating in detail. Fully 
to accept 


works overseer. 


Will any 
to P4208, The Engineer Office. 


qualified 


position as senior draughtsman or 


Gentleman interested please write 


P4298 B 


>| FpRavan GHTSMAN (21) pastes SITU 
experi engi 


and details, also jigs AT tools ; 
accurate.—Address, P4223, The Engineer 


\NGINEER DRAUGHTSMAN, Ex 
4 engines, WISHES PROGRESSIVE 
would fovest with services.—Address, 


Engineer Office. 


ATION auy 
ng lay-out 


quick, neat and 


Office. 
P4223 BL 


rienced in Oil 


POSITION ; 
P4311, The 
P4311 B 





UN. DRAUGHTSMAN (20), 2 Yrs. Apprent., 
local excellent refs.—93, 


ity ; 
London. 


Matric.. any 
Ash hill, 8.E. 12, 


rm? DRAUGHTSMAN, 
t 


he design and lay-out 
plants, power station design, &c.. DESIRES 
—Address, 


industrial 
SITUATION : City office preferred. 
The Engineer Office. 


Lond. 
Burnt 
P4325 B 


with Wide Expe- 


of various 


P43iy, 
P4319 B 





single. Salary £400 upwards and free dation 
Free passage Three years’ agreement.— Write, 
stating age, full particulars of training and expe! 
giving dates. to Box A. P., c/o Regent Advertising 
Service, Ltd.. 4, London Wall Buildings, * pines. 

4265 A 


PSTIMA TING CLERK WANTED for Railway 

4 Carriage and Wagon Works in the —. 
State age. experience, and salary required —Address 
P4328, The Engineer Office. 4328 4 





| ee ior STEELWORK 
EMPLOYMENT ; all 
structional work, . tank, & 
experience.—Apply to A. J. ADAMS. 7, 
Philip-lane, South Tottenham, London. 


ERECTOR 
kinds of Cc 


SEEKS 
20 ¥ 


ic.; 
Carlton- vend. 


P4309 B 


ad and FORGE FOREMAN; 12 Years Fore- 
and engineering 


presses, es. heat treatment, fixing piecework 
——— methods, tactful. 





SITUATIONS WANTED 


UYING ENGINEER. —The MANAGER of a Large 
E Ww Purchasing Dept.. who has an 


—Write, Z. M. 613, c/o Deacon's, 
B.C. 3. 
LECTRICAL POST: 


ENGINEER DESIRES a: 


“4 thorough technical and practical training, 
round experience testing A.C. and D.C. machiner 
sound mechanical knowledge steam and all types Le 
engines ; willing to ——,. =, —. provided 
reasonable climate; 24%. marri nergetic, refer- 
ences.— Address, P3422, The ow te Office. P4322 B 


NGINEER (30). 6 Years’ General Works and Com- 

‘4 mercial experience, 4 years tool making, 3 years 

tool design, capable organiser, excellent references. 

DESIRES progressive POSITION.—Addreas, 6605, 
The Engineer Office. 6605 B 

NGINEER 24), Fitter and Turner, 8 Years 

‘4 general engineering, good knowledge woodwork, 

gas and oil engines, all plant repairs; lste charge 
hand; energetic; single; home or abroad.— 
Address, P4313, The Engineer Office, P4313 B 





pr as (31), First-class Board of Trade Certifi- 
4 cate, 10 years in present employ as sea-going 
engineer, DESIRES POSITION ASHORE in Con- 
sulting Engineer's Office; would be willing to invest ; 
experience includes turbines and up-to-date marine 
work.—-Address, P4302, The expan +4 Office. P4302 8 


\NGINEER. ” MECHANICAL (32), Just Returned 
, from Sudan, REQUIRES APPOINTMENT 3 
Engineer-in-Chatge or Assistant of Steam, Hydraulic 
or Pepvne -_ ; at home or abroad; excellent 
> The Hermitage, Richmond, mesos 


B 
NGINEERS’ INSPECTOR OPEN for FU RTHER 
“4 WORK: all classes during construction; any 

district. —J. LOWE, 97, Byron-avenue, i, B.12. 

78 


REQUIRES PROGRESSIVE 
POSITION, Assist. Mechanical Engineer or 
Assist. Works Manager: 16 yrs. 


NGINEER _ (31) 


nical 
P4263, The Engineer 


forging 
prices, - 
— Address. 
P4263 B 





x- avis —_ (29). 
way, brassfo 

man diploma. SE EKS SITUATI 
Address, ‘Parse, The Engineer | 


i 3 Years’ Appountins 
joundry. LC. 
ON, home or 


S. draughts- 
abroad .— 


P4289 B 





PARTNERSHIPS 


ENGINEERING 
PARTNERSHIPS 


BUSI N ESS ES. 
Wheatley Kirk, Price 


46, Watling Street, London, E 


& Co. 


C. 4. 





Rusrenss MAN "WISHES to 
capable young 
operate on the techn 


MEET Energetic 
ENGINEER, willing to 
jcal side in the further develop- 


co- 





ment of s well-established 
opportunity for a man _ desiring a 
responsibility. "with solid pros 
Capital required £2000.—Address, 
neer Office. 


pects 
P4300, The 


Le, of 
of advance. 
Engi 


Fg200 c 





ARTNERSHIPS and — DIRECTORSHIPS 


ca 
&c., for —— with 


Constructional, 


Elec 


MACHINERY, &e., WANTED ‘continued 





EDUCATIONAL 


(CORRESPONDENCE URSES for B. 
I. Mech. E,. and all ENGINEERING 
TIONS. ‘and Single Subjects. 
Tui vo . B.Bo. 
Assoc. amt, OB MBSL. | &c., 8-10, ' 
Chambers, 58, South Joba ratreet, Li verpool. 


XPERT TUITION 
BY CORRESPONDENCE 


In Mothenction, Mechanics, and 
Mr. J ESTON, B.A. 
14, Eisham-road, Kensington, London, W.14, P4170 1 g 








OME STUDENTS.—London Matriculation, B. Se 
and A.M1IC.EB. Exams, During studies difi- 
culties arise. Correspondence courses are expensive 
and possibly vee only — ea individual 


explanations. ° oan these. stamp for 
lars .- “CONBUETUTORS. 60, “Abingdon. road, 
Kensington. Leadon, Ww P4835 E 
gg? CE. Inst Mech. 
KNOWLES. Mt. B.E E . B.Sc... A 
sonally PREPARE CaNDiDa’ 
past sixteen S,, gt 
time.—39, treet, Wastniaster, 5.W. 
phone No.. Victoria 4780. Ex. 


Laks SURVEYING AND LEVELLING. — 

Thorough practical inetruction given by aa expert. 
—Address, E. MOUL (late L.S W. and 8.P.D. Rliys.). 
Hollybank, Woking. P4133 B 


Sc., and all Pain 1 


— Mr. 
M. . C.B., &e., per- 


TES, either orally or by 
during the 


at any 
Tele- 











PATENTS 


PROPRIETOR of BRITISH PATENT No. | 
Leen A 


E 

24,598/13, bs a ty 913, apeting to 

mprovements Machines. E- 
SIROUS of ENTERIN imo. ERRANGEMENTS by 
way of a LICENCE or otherwise on reasonable terms 
for the purpose of EXPLOITING the above patent 
and ensuring its — working in Great Britain.— 
All inquiries to be addressed to B. aman. a. 
Jackson-bivd., Chicago, Illinois. 52 


T' rar 


relating ‘to 
“* MULTI-SPINDLE METAL-WORKING 
MACHINES,” 


‘PROPRIETORS of “the Following I LETTERS 
ENT, No. 22,191/1907 and 16,125/08, 


No. 22,816/11 relating to 
“ SCREW-MAKING MACHINES,” 
No, 112,789 waning to 
* SCREW-CUTTING 
and No. 120,000 relating to 
“DRILL MACHINES,” 


DESIRE to DISPOSE of their PATENTS or to 
GRANT LICENCES to interested parties on reason- 
able terms with a view to the adequate working of 
the patents in this country. 

Inquiries to addressed to— 


CRUIKSHANK dnd FAIRWEATHER, 
=e 6392 8 


E PROPRIETORS Ss PATENT Ry - pe ee of 

1915. for “* Impro to 
CRANK SHAFTS,”’ are “DESIROUS of ENTE RING 
into ARRANGEMENTS by WAY of LICENCE and 
OTHERWISE on reasonable terms for purpose of 
exploiting same and ensuring its full development and 
practical working in this country.—Address all 
communications to— 


HASELTINE, LAKE anp CO., 


TAPS,” 


65-66, Chancery-lan 
London, W.C. 





Chartered Patent Agnats. 28, ea oui. 
Chancery-lane, London, W.O. 6566 
Titer 3 Ny the Pig No. 120,392, 
in relating to AUTO- 
iC SHEET’ FEEDING MECHA NISM, " are DE- 
ikoUs ot ENT iG inte eo =X by 
way of LICENCE and yh --A-y- terms 
for the purpose of EXPLOITING the same and ensur- 
ing its full development and practical working in ~ 
pay A p--t All Sa should be addressed in 
the t 
H ‘ASELTINE, LAKE anp CO., 
Chartered Patent Agents, 28, cuter buildings. 
Chancery-lane, London, W.C. 6593 # 





HE PROPRIETOR Ry the PATENT No. 112.277. 
ior “* Improvements in or to THRUST 
BEARINGS,” is “DESIROUS. of EN SING _ 
ARRANGEMENTS by way of LICENCE and ot 
wise on reasonable térms for the purpose of EXPLOIT. 
ING the same and ensuring its full development and 
practical ae * Sh. = my —All communica- 
tens anor Sit the first instance to 
ASELTINE. TAKE AND CO., 
ena “Patent Agents, 28, South buildi 
Chancery-lane. London, W.C.2. 6594 








MACHINERY, &., WANTED 





WANTED in 
Engineers, 


ence and capi 
and PRATT, 18, Walbrook, London, E.C. 4. 


I ex 
£1000 to £20,000. ~ GILBERT 


Ex 





W4az. HAND - OPERATED HYDRAULIC 
y PUMP, with plunger exceeding lin. 


“gq * Fogestel M w 
our Waal coughs "te are 


to work 
oaeen. ""Riecte price pad Sel rt 
6599, ‘The Engineer Offi particulars 





WORK WANTED 


Weta to MANUFACTURE SPECIAL 
ENGINEERS’ APPLIAN( 

oe machine plant for either heavy 
ork. Own foundry and pattern shop. 
oa JOHNSON, Ltd., Bagpipe, vamnten 


~ QagTmNs anon cng. ORDERS WANTED 
for o a and size _Sferkahire 
Office. ie 


oe AC. 
Up. 


ny Thetis 
E Apres 


district), 
6298 The Engineer 


NGINEERING WORKS OPEN MANI 
| ANY ARTICLE having good sale, 


Address, 6304, The Engineer Office. 


FACTURR 
On mutual 


6304 1 


age NDRY, Specialising in Aluminium and Gua 
al Castings, will UNDERTAKE FRESH 
CONTRACTS, large or small, at a prices. —THE 
ALUMINIUM PLANT and VESSEL » Ltd, Pe 
Pleasant, Wandsworth. 5.W. 18 P1259 Pe: 


IRON CASTINGS (up to 15 tons each) 
Greensand. 


n Loam Dry aad 
ry aacnine Moulded el up to 
to 28ft. diameter. 
GRARING OF ALL DESCRIPTIONS. 
Boquiries invited from Engineers and other users. 


CLAYTON, GOODFELLOW & Co. Lid, 


Engineers & lronfounders, Atlas Works, Siackburn 


ee oe WORK WANTED. 
NEERING WORKS with mo'ern nt 
and railway sidings, WANT REP} iThon 
WORK: centre lathe work (up to 18in. centres), 
boring. drilling, shaping, plate working. Keen prices 
on receipt of sample or blue print. 
Machined castings of finest quality in iron 
metal to customers’ own patterns or drawings 
0 » manufacture any special machinery 


10ft. dia 
Driving Wheel 





rT gun- 


small par . 
SALTEENS, Ltd., Engineers, Parkstone, Do rreet 





P-vas and BORING, Customer's Own Mat ariel> 
NTED: planing up to &ft. long by 30in. by 
inquiries to THE STRING ER _ 
Ltd., Ladbrook-read, South Norwood, 
P4307 1 


REPETITION WORK 
WANTED 


for Pg a Plant, including precigion boring 
dri and lathes, cylinder 
— "precision ‘grinders. case-hardening and 
heat treatment. Accuracy and wr quality 
finish guaranteed.—W. and F. WILLS. jae. 
Bridgwater. By 


-Send 
oOo.. 


30in 
MFG. 





et yp WORK WANTED for Capstans 

Automatics up to lin., Centre Lathe 

up to oiin Milling, Planing, and 

Boring. Complete electrical and mechanical 
arpliances . Keen prices, 


BRUNTON and TRIE Pyne Ww 
New Chureb-road, — 8.B. 6. = 





Our French Company, having Works on 
the main Nord Railway, near Paris, 
having modern well-equipped workshops 
capable of handling accurate work in th 
most economical manner, is desirous of 
opening up negotiations with English 
manufacturers of machines sold in France 
and the French colonies, with thé object 
of being allowed to quote for the manu- 
facture of either complete machines or 
rep'acement parts up to a medium weight 


THE AUSTIN MOTOR Co., Ltd., 


Londbridde Works, 
NORTHFIELD, BIRMINGHAM. 
6 


542 1 


and 

















GENT WANTED for the Counties of Lincoln, 
Nottingham. and Derby, for et Sale of Bolts 


and Nuts and Bright-drawn Steel 
basis.— Address, 6513. The Engineer 


commission 


Office. 6513 » 





and 
theoretical experience of steel works: 
internal combustion engine work.—Address, ne 
The Engineer Office. P4i B 
7) NGINEERS “WORKS MANAGER and POOL- 
4 ROOM SUPERIN TENDENT ; 20 years’ 
tical experience on light to size 
products; 12 years in executive positions ; 
organiser; available immediately —Address, P4334, 
the kngineer Office P4334 B 











XPERIENCED CIVIL ENGINEER and SUR- 
VEYOR DESIRES POST or suitable work, home 

or abroad; railway experience —Address, P4333, The 
Engineer Office P4333 B 


7 EEN, Energetic ENGINEER Fn. | with Full Com- 
ercial experience, WISHES ponsible POSI- 

Full knowledge buying, costing. . pub- 

can take complete contro! 

devel t.—Address, 
_Péans B 


TION. 
licity, home and export ; 
and carry on sft 
P4206, The Engineer Office. 

AN of Principle, with 12 Years’ Mechanical Engi- 
N neering experience, works and D.O., SEEKS 
SITUATION as DRAUGE ee or any other cape. 


city, technical preferred._-D 
London, 5 








M™ HANICAL ENGINEER, 13 Years’ 

pe experience as manager and foreman. costii 

and travelling experience, SEEKS responsible Post 

any capacity.—Address, P4332, The E neinest (332 
a 


ENG., 25 Years’ ‘Training, Practical or 

technical, expert draughtsman, can control men, 
progressive and used to production systems, RE- 
QUIRES RESPONSIBLE POST. — Address, isi. 
The Engineer Office. P4 


[ecH, 


a TATIVE.—ENGINEER, ? 

onal connection in the Midlands, DESIRES 
APPOINTMENT with first-class ene age wad of engi- 
neering products and motor Commission 


basis only.—Address, 6617, The Engincer wn 
CTURAL STEELWORK.- EX-OFFICER (23), 
In 


with Excep- 





7 B 
g™ 
D A.M.J. Inst. E., 1st Class diploma mech. and 
civil engineering, DESIRES ‘one = ITION =» 
D.0.; knowledge of ase. stress diagrams, 
highest references ; te salary. Address” 


P4316, The Engineer Office. P4316 B&B 





MISCELLANEOUS 








Enquiries Sol 
F. 7Ohhe Bungle, Cader Be. 
The , Underdale 
REWSBU RY. 





CATALOGUES, TECHNICAL PAPERS, 
INSTRUCTION MANUALS, &c. 


Manuscript Prepared by Experienced 
Expert in the preparation of Ae Literature. 


Engineer 


etc., 





s a t for a up to a of 
3000 Ib. in. State lowest price.—Address, 
P4315. The | Engineer Office. P4315 ¥F 





ANTED, SMALL LIGHTING SET, Consisting of 
cr Vertical Steam Engine combined on one 
lectric Generator, suitable for 10 to 20 

Ltd., King’s Lynn. 
P4 4306 F 


bed wit: 
lighta.—A. “DODMAN and CO., 


W48ZED,,.! SECOND-HAND 30-Tons TENSILE 
a wl type, 
driven, latest , m_.. 
Engincer _OMee. 
ANTED to BUY, prey 35 «LP. STEAM 
NGINE, running order, and 26ft. LANUA- 
SHIRE or CORNISH BOILER. State prices and par 
ticulars.—GLESLER, 60, Mark-lane, E.C. 3, London. 
6603 F 





ANTED TO PURCHASE, Several POWER 
eh nay oy about 40 tons pressure, either plain, 
or dial feed. Modern tools in ~—_ 

—G. 








XCEPTIONAL OPPORTUNITY .— 
Patterns, Jigs, Too! 


Lockhurst-lane, Coventry. 


* 
te 


6615 1 


Lad., ee eS 
Metal Works." Woolwich-road, SA 6565 ¥ 





Waa. Trunk Type braced 8.H, STEAM 
ENGINE, i2in. by 24 


. State i ang 
Address, 6586, The 586 r 





ERING WORK OFFERED. —* QUOTA- 


13, Portway, Frome. 


P4esi2 1 





Pam Wyenos 
SIGN: Advice and handboo 
PATENT AGENCY, Limited 

146a, Queen Victoria-street, Lonion. 
Tel., Central 682. 


MARKS DE- 





0 ate WANTING ee 
VITED for MANUPACE 

REPETITION PRODUCT 
DB 


upon sales d 
provide for RB, A 
wart is ni emo 
odvasion’ a does not bind 
or any tender or quotation 
Working drawings and 
upon receipt of application and 
which fee cannot 
returned. 
Applications to— 


fee 


Mr. H. GEORGE HARLEY. 
Consulting Engineer, —— -avenue, 


under any circumstances 


“QUOTATIONS 
& small 


° odes o*y ond iron 


and 
to accept lowest 
particulars will be sent 


of £1 is., 
be 


Camberley. 


Pasiat 





te LOCO. REQUIRED, Reet to 3 to New Con- 
tion, 4ft. ois 


gauge, not less 
than 6000 Ib.—Full particulars, BROMFORD. 1 Ltd., 
Rocky-lane, Aston, Birminspbem. 6614 F 


CRANE WANTED. 


Electric Wall Jib Crane, arm 30 feet long, 
to lift- 15 ewt. at that radius. Motors to 
be 460 volts D.C. Also 


‘MACHINE FOR ‘WASHING 


and Drying inside and outside of lubri- 
cating oil barrels. 

Box 1811, c/o Dawson’s, 
street, E.C. 4. 


121, Cannon- 


6500 F 


y FORK WANTED for Two Factories. Ma 
chining, repetition. manufacture «mall 

comm. quantities —Address, 6303, The Engineer 

oO 6303 1 


; 4 D. BERRY and SONS, neers, 
Works, Regency estminster, 

(established 1810), UND. ‘AKE MACHININ 
GENERAL WORK. Lathes up to in. centres with 
jal and Vertical Drills, Planing up to 


beds, Radi 
or. by 4ft. by 4ft.. & Mi . Gear Cutting 
to 86in. dia.. Internal —_ ey 
Forging, Plate Working, &c. 


IRON 
CASTINGS. 


REPETITION WORK AND 
MACHINE MOULDING A 
SPECIALITY. 


The Heatly-Gresham Engineering Co., Ltd. 
LETCHWORTH, HERTS, or 
40, WOOD STREET, WESTMINSTER, S.W. 1. 
Ex. 


CASTINGS 


Also Machine: reed — Sat Wok. 
rRASTON & JOHNSON. Ld., Tauntos. 


For continuation of Small Advertise- 


The Albion 
8.W.1 
G and 























ments see page iv 
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by electricity on all the trains, and that order has now | include the extension of the District’Railway from 


OCTOBER. fare repeated, with the stipulation that the trans-| Wimbledon to Sutton and an additional fleet of 
formation is to be effected on al] the express trains.| omnibuses involving an outlay of £3,000,000. If 


—_— 


| 


| by the eud of next year, The long-delayed work on Lord Ashfield receives from the Government the 
| the demolition of the Batignolles Tunnel has been | guarantees for which he is applying in connection 


The R38 Report. begun as # result of the accident. It entails an | 
acceleration of the programme for electrifying the 


with the scheme, the first work to be started will be 
that of reconstructing the City and South London 


Tue report, published during the month, | suburban lines, which will pass to a lower level at| Railway. The existing tunnel diameter of 10ft, 2in. 
of the Court of Inquiry appointed by the Air Council | the Gare St. Lazare and avoid congestion at the con- | is to be increased to llft. 8}in., and the work is to 


to investigate the circumstances which led to the | verging point where the tunnel now stands. 


joss of H.M. airship R 38 on August 24th, added very 
little fresh information as to the cause of that unhappy 
accident. It was recorded that the airship, while 
fying over the Humber at approximately 1200ft., 
proke in two parts as a result of the failure of the 
structure in rear of the after-engine cars. The vessel 
had completed a trial of about thirty hours’ duration, 
including a full-speed, 60-knot, test for fifteen minutes. 


Aluminium Alloys. 


be carried out with the aid of a Greathead shield, 
| which will encircle the existing tube and widen the 
bore to the extent of 9in. or so all round. In carrying 
| out the work in this manner, it is obvious that the 
| existing foundations of the rails must be disturbed, 


ene ae phi 4 yet Reena tings but in order that the service may not be interfered 
during the month of the Institution of Mechanical ee ae packing will ap ay under the rails 

; ; work ‘teen stations on 
Engineers, undoubtedly marked a highly important |“ progresses. There are 


the line, and four shields will be employed at each 


At the moment of the disaster she was carrying out | ®chievement in the metallurgy of light aluminium station for working on each tunnel from opposite 


rudder and elevator trials at 45 to 50 knots. Under 
an almost extreme helm, the swing of the stern is 





al : i em o's 
loys fanless Barer eae thom directions. Between 4000 and 5000 men will, it is 
Hanson ° expected, be employed for from two to three years. 


held to have thrown @ heavy force on the after part Of seven years of research work conducted by the | Stations are to be lengthened by more than 100it., 


of the hull, with the result that the structure failed | Metallurgical Department of the National Physical 


and the buildings are to be reconstructed. Escalators 


between the ninth and tenth frames. At the moment | Laboratory. That period covered the duration of the | — be , : d 
| Nag : : : will also provided. Other work which will be 
of, or shortly after, the fracture, the forward portion | W4?, @ time in which added impulse was given to the ell out dh ths’ @ ti il] bé that involved in 


caught fire, a8 @ result, it is thought, of a spark from study of light alloys by the demand created for them | 
| for aeronautical purposes. It would be wrong, how- 
ever, to suppose that the results of the investigations 
| are of sole or even chief interest to a branch of engi- 
neering which is quite exceptional in its methods and 
materials, and which, moreover, is to-day in a very 
The fruits of the research in 
the shape of various new alloys with remarkable 
properties are of great promise for practically all 
aspects of engineering. From the metallurgical side, 
indeed, the application of the new alloys in motor car, 
railway rolling stock, internal combustion and steam 
engineering is already amply justified. 
however, to place the production of the alloys on a 
Something in that direction has 
already been done at the Royal Airship Works at 
Cardington, where a small but fully equipped casting 
and rolling plant suitable for the production of the 
Many tons of the alloys—particularly 
ot the Y alloy, perhaps the most promising of them 
-have actually been turned out at that establish- 
ment during the past two or three years. 
however, to all who know the Cardington works that 
they are quite incapable of meeting the demand for 
the alloys which might reasonably be anticipated 


}were their commercial supply 2 7 
question of cost, too, some doubt exists as to whether | @"y case, the traffic would not be particularly re- 


the electric leads which became broken in the neigh- 
bourhood of @ similar break in the petrol mains. 
An explosion followed, the escaping hydrogen became 
ignited and the forward portion fell in flames into the 
river, on reaching which a second explosion occurred. 
The after portion did not catch fire, and descended 
comparatively slowly. Four of the five survivors 
were in this portion, and were safely rescued. The 
Court, in commenting upon the disaster, stated that 
the designed performance of the vessel and the 
restrictions imposed upon her length by the limita- 
tions of the available constructional shed accommo- 
dation necessitated the utmost economy in the matter 
of hull weights and materials. The design embodied 
many new features, and it is considered evident that 
in some respects there was a lack of vital aero- 
dynamical information concerning the effect of these 
modifications on the strength of the structure, The 
Court criticised the absence of an examination of the 
design by a competent committee before construction 
was begun, and the system by which both the con- 
struction of the ship and the inspection of the work 
was centred in one head. Towards the end, efforts 
were made to finish the vessel in the shortest possible 
time, but the Court failed to find any evidence that 
the work had suffered as a consequence. A note- 
worthy point connected with the report is its complete 
silence regarding the structural and other defects 


which were discovered, according to previous official | 


information, in the course of the vessel's earlier trials. 
The Admiralty, it is to be added, is conducting a full 
investigation into the history of the design of the 
vessel, and of the initia] stages of its construction up 
to October, 1919, when the Air Ministry became 
responsible for airships and their production. 


The Batignolles Tunnel Disaster. 


Tue French railways have, in the matter of 
railway accidents, had a run of very bad luck this 
year. Figures published a few weeks ago showed that 
in the nine months there had been forty-three acci- 
dents with 140 resultant fatalities. Of these accidents, 


the worst, as regards its surroundings, was the collision | 


of the 5th of the month in the Batignolles Tunnel, 
outside the Gare St. Lazare. Paris. It occurred at 
about 5.53 p.m. at the height of the return suburban 
traftic. Train No. 333 left St. Lazare for Versailles 
at 5.48. At 5.52 train No. 253 for Issy-les-Moulineaux 
started and was pulled up at the southern end of the 
tunnel by the signals worked from No. 4 box, which 


were at “danger” because No. 333 had come to 


a stand in the tunnel owing to a fracture in the air 
brake hose piping. Seeing that the signals for 
No. 253 were not “ cleared,”’ the signalman in No. 4 
box rang up No. 6 box at the northern end of the 


tunnel and asked the reason. The mam at the latter | 


post found on ipvestigation that the “* pedale Aubine ” 
controlling the signal was free, and assuming that the 
section was unoccupied, he gave permission for 
No. 253 to approach, with the result that it crashed 
into the rear of No. 333. The “ pedale Aubine” is 
& rail contact which is depressed by the wheels of an 
arriving train and thereby releases a control on the 
Signal in the rear. Inspection after the accident 
showed that the contact was defective. The accident 
probably would not have had particularly serious con- 
Sequences if it were not for the explosion of the gas 
cylinders whichilluminated the coaches. The greater 
part of the train was immediately in flames, and about 
thirty passengers lost their lives. After a similar 
accident near Melun in 1914 the Minister of Public 


moribund condition. 


commercial basis. 


the alloys could as yet be supplied at a price sufficiently 
low to enable them to compete with ordinary mild 
steel, a competition for which their physical properties , at , ; 
by themselves fully qualify them. The necessity for | Of the enterprise. The train ferry experiment, which 
our manufacturers boldly facing the problem of manu- 
facturing the new alloys with properties as good as 
those recorded by Dr. Rosenhain and his colleagues 
and at a practicable cost is apparent, for it is certain 
that if they do not, their competitors abroad will step 
' in and reap the benefit of our discoveries. 


Railway Electrification. 


THE proposals which were made towards the 
end of the month with regard to the electrification 
of portions of the Great Eastern, Brighton, South- 
Eastern and Tube railways have created considerable | 
interest. The directors of the Great Eastern Railway 
| are, it seems, considering the question of applying | 

for the Government guarantee in respect of extensive 
|improvements upon their system, and especially at 
It is said that a sum of 
/some £10,000,000 will be involved, and employment 
will be provided for 5000 men for a periodof five years. 
Pians for the electrification of the lines to Enfield, 
Palace Gates, Chingford, Ongar and Woolwich, as 
well as the main line as far as Broxbourne, and the 
Colchester line to Gidea Park, are reported to be under 
sections of the 
railway which were about to be electrified in 1914 
are, it seems, to be dealt with very shortly. The 
| question of electrifying the main line to Brighton is 
also securing attention, but the need for electrical 
working on this portion of the system is not, of course, 
so pressing as on the shorter sections. In the case 
of the South-Eastern and Chatham Railway, whilst 
the plans for the electrification of the suburban area 
of the line have been submitted to the Minister of 
Transport, the board has not yet decided to go ahead 
with the scheme, and whether electrification will be 
proceeded with or not will depend upon the extent 
of the support received from the Government under 
its new scheme of guarantees. A scheme put forward | departure from orthodox design. The new Black- 
| by Lord Ashfield for the development of London’s | burn station is not equipped with anything very 
|-underground railways is estimated to involve an | exceptional, such as abnormally large units or equip- 
outlay of £6,000,000, and would, if put into operation, | ment for burning pulverised coal, but it is, neverthe- 
Works gave orders that gas lighting was to be replaced | previde employment for 20,000 men. The proposals | less, designed on sound engineering lines, 


Liverpool-street Station. 


"| 


joining up the present terminus at Euston with 
Camden Town, when a passenger will be able to get 
on a@ train at the Elephant and Castle and go right 
| through to Golder’s Green or Highgate without 4 
change of carriage, 





Franco-British Trade. 


THE experiment of carrying coniplete trains 
of perishable goods by the ferry boats from France 
to Richborough and thence to London on the Lith 
of the month was so far successful as to justify the 
hope that tests on a larger scale will be continued 
next year at a more favourable season. Owing to the 
French wagons overlapping English platforms the 
train had to be composed of English vans, and it is 
evident that if the service is to become regular the 

| English railway cOmpanies will have to supply the 
wagons or that the French companies will have to 
build special vehicles. Another alternative, suggested 
'in France, is that in the event of the English com- 
panies not being able to guarantee a sufficient number 
of wagons the trains should proceed to Richborough, 
or preferably to Queenborough, whence the goods 
|would be conveyed to London by -road.. In 


| munerative if the trains had to return to France 
|empty, and the necessity of bringing back British 
| goods is regarded as a factor essential to the success 


| is believed to hold important consequences ior the 
| French agricultural industry, is therefore awakening 
| fresh interest in the development of Franco-British 
| trade, and it is hoped that somethjng will be done to 
| reduce freights for transport to London by ensuring 
| full loads for the ferry trains returning to France. 


A New Power Station at Blackburn. 


AuTHovuGcH the new power station which 
was opened at Blackburn on Friday, the 2Ist of the 
month, complies with the conditions Jaid down in 
| the Electricity Supply Act, it is not at present a really 
high-power station. An installation with a total 
capacity of 20,000 kilowatts does not constitute a 
true super-power station as portrayed in the report 
|issued in 1917 by the Coal Conservation Sub-com- 
mittee. The proposal to erect power-houses with 
generating units of 25,000 or 50,000 kilowatts capacity 
has not, it seems, met with whiversal favour. At any 
| rate, in the mew stations that are being put into 
operation or in stations that are being extended, the 
|output of the new machines is frequently in the 
neighbourhood of 10,000 kilowatts, which is the 
| capacity of the sets erected in the new station at 
Blackburn. Similiar sets are being installed in various 
| existing stations such as the Bankside and Neasden 
‘stations. The. proposed 25,000 and 50,000 units 
| have not as yet acquired much prominence in this 
“country. Possibly the troubles which have been 
|experienced in America with units of large out- 
| puts have had something to do with their slow pro- 
|gress here. The new electrical plants that have 
| recently been put into operation in this country do 
not in many cases differ widely from the largest and 
| best-designed stations that have been in operation 
|for a considerable period. In one or two cases 
| exceptionally high steam pressures have been adopted, 
but generally speaking there has been no drastic 
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CALEDONIAN RAILWAY—SIX-COUPLED EXPRESS PASSENGER LOCOMOTIVE 


MR. W. PICKERSGILL, ST. ROLLOX, ENGINEER 
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With the exception of the goods engines all are fitted 

with flue tube superheaters of the “‘ Robinson "’ type. 

| I propose to describe each class separately, but shall 

No. L deal at greater length with the large 4—6—0 type express 

engine than with the others. It, in addition to the 

By E. C. POULTNEY, M.B.E. reproduction of a photograph on this page, is further 

Tue object of. the present articles is to illustrate | illustrated in a two-page Supplement and by the 
and describe some new locomotives which have been | other drawings which accompany this article. 

introduced on the Caledonian Railway, and designed| It will have been fully recognised, from what I had 

at St. Rollox under the direction of Mr. W. Pickersgill,| to say regarding the performance of Caledonian 


Recent Locomotive Practice on the 
Caledonian Railway. 


restrictions exist is at ence apparent when it is 
noticed that with boilers only 8ft. 6in. from rail to 
centre line, and with a smoke-box no more than 
6ft. Ofin. diameter, the chimney is only lft. 4’ ,,in, 
high, or, in other words, whilst the loading gauce of 
many lines enables a maximum height from rai! to 
the top of the chimney to be 13ft. 3in. to 13ft. 5in., 
on the Caledonian that dimension is limited to about 
12ft. 10}in. _ This restriction in height is a matter of 


very great importance from the point of view of 
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FIG. 1—HALF CROSS SECTIONS AND HALF ELEVATION OF CAB OF CALEDONIAN SIX-COUPLED EXPRESS ENGINE 


the locomotive, carriage and wagon superinten- | locomotives in “ Loeomotive Footplate Experiences,” 
dent. Four new classes of locomotives have been put | No. VII., that the road over which these engines have 
into service. They comprise engines for passenger | to run presents several difficulties in the matter of 
and goods traffic as follows :— | gradients, and that fact, coupled with the heavy 

Passenger Service.—Outside cylinder six-coupled | trains which have often to be hauled, necessitates 


boiler design, for not only does it set a limit on the 
diameter of the barrel portion, but, what is perhaps o! 
greater moment, it increases the difficulty in providing 
adequate fire-box dimensions and grate areas 
especially in the case of express engines of the 4-4-” 


engines, 4-6-0 type; inside cylinder four-coupled | 


engines, 4-4-0 type; outside cylinder six-coupled 
side tank engines, 4-6-2 type. 


Goods Service.—Inside cylinder six-coupled engines, | 


0-6-0 type. 


the use of powerful engines. In this connection it 
may be pointed out that the design of locomotives of 
considerable power for service on the Caledonian 
involves careful thought on account of the somewhat 


restricted limits set by the loading gauge. That such | 





and 4-6-0 types, for the reason that for anything but 
wheels of moderate diameters, say, 6ft. or 6it. 6in. 
the fire-box cannot be carried above the coupled 
axles unless recourse be had to a very shallow box, 
which, in prattice, is not to be recommended. 
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| 
It may, of course, be argued that the adoption of | planed to a feather edge, so that when riveted the | 


the “ Atlantic ” or 4-4-2 type in the case of a tour- | two plates 


conform to the cylindrical section of the | 


coupled engine, and of a “* Pacific ” or 4-6-2 type in the | boiler. Quadruple riveting is used for this seam. The 


case of @ six-coupled engine, would largel 


y discount | back plate, which is ™/,,in. thick, is flanged forward 


the fire-box difficulties ; on the other hand, however, | and let into the wrapper and double riveted. The 
.ince the maximum tractive power of any locomotive | throat plate is "/,,in. thick, and is double riveted 
is set by the weight carried on the coupled axles, it is | to the fire-box shell wrapper and to the barrel section 


seen that either of these latter types would be heavier 
and more costly per unit of tractive power available 
than engines of the 4-4-0 or 4-6-0 types. Naturally 
and quite properly, 4-4-2 and 4-6-2 engines are 
adopted when restricted axle loads prevent boilers 
of sufficient size being carried on the other wheel 
arrangements mentioned, and also if for any reason 
exceptional boiler capacity is required in proportion 
to the adhesive weight ; or, put in another way, when 
the heating surface required per unit of tractive power 
is considerable for high-speed services, or for the 
development of high sustained powers, the governing 
factor of which is speed rather than draw bar pull. 


i 


| of the boiler. 


No longitudinal stays are used, but 
| both the smoke-box tube plate and the back plate 
are stayed by gussets, four for each plate. For the 
boiler shell throughout fin. rivets are used, all the 
| holes being drilled from the solid 1%/,in. diameter | 
_and countersunk. The rivets in the lower half of | 


| the fire-box shell plates are countersunk, and are | 
| specified not to project more than */,,in., thus giving | 
clearance between the rivet heads and the main | 


frames. The water space at the foundation ring is 
| Bin. at the front, back and sides, and the ring is double 
riveted into the fire-box shell. Asis usual, the boiler 
material is open-hearth acid steel. 
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FIG. 2-FLUE TUBE FOR 


This takes us back to Mr. Forney’s dictum, when he 
pointed out that high speeds were obtained rather 
by the use of extensive heating surfaces than by weight 
on the drivers. 

Looking at the new locomotives, the first point 
which attracts attention is that outside cylinders are 
adopted in the case of the six-coupled engines for 
both main line express and local passenger traffic 
At St. Rollox, recently, I remarked on this point. 
when discussing these engines, pointing out that it 
was @ radical departure from what might be called 
modern Caledonian practice. Mr. Pickersgill, how- 
ever, holds that if we are to use large two-cylinder 
engines we must of necessity adopt outside cylinders, 
not only on account of the difficulty experienced in 
getting large cylinders between the frames, but, 
further, because the greater piston loads are more 
directly transmitted to the coupling rods, and that 
beyond these advantages greater accessibility to the 
motion and unrestricted journal lengths must count 
for something. Looking back at Caledonian loco- 
motive history, it may be mentioned, the fact appears 
that at one time all the engines had outside cylinders. 
Thus we had Alexander Allen’s well-known engines, 
and more recently, Conner express locomotives, having 
single drivers, and those of his design having four- 
coupled driving wheels. 

Srx-courpLeD ENGINES. 

Mr. Pickersgill’s new six-coupled express loco- 
motives were built more particularly for working 
between Glasgow and Carlisle, but they are used to 
some extent on the section between Glasgow and 
Aberdeen, which, like the Carlisle road, has some 
pretty stiff gradients. The wheels are of moderate 
size, being 6ft. lin. This diameter, which might be 
considered rather small, was adopted tor two reasons, 
one being that the average speeds required now are 
not so high as they were a few years ago, and another 
is that for a given cylinder diameter a higher tractive 
power, which is especially useful on the banks, is 
obtained. 

The Boiler.—It will be noticed that the boiler is of 
fair proportions, the total heating surface being 
1676 square feet, which, with 258.25 square feet of 
superheating surface, gives an equivalent heating 
surface of 2063.37, obtained thus :—1676 + (1.5 

258.25) = 1676 + 387.37 = 2063.37 square feet. 
The boiler is telescopic, being comprised of three 
plates, the smallest course being next the smoke-box, 
as is usual, The outside diameters of the barrel 
portion are 5ft. lin., 5ft. 2}in., and 5ft. 3fin. The lap 
joints of the circumferential seams are double riveted, 
whilst the longitudinal seams are butt jointed, having 
inside and outside butt straps sextuple riveted. All 
the barrel plates are 5ft. 44in. wide. The steam dome 
is mounted on the middle course, and has its cylin- 
drical section made from a rolled steel L section, the 
cover being a steel casting. The dome seat is double 
riveted to the boiler, the hole in which is strengthened 
by @ ring on the inside. The smoke-box tube plate 
is of the drumhead pattern, let into the barrel, and 
double riveted. It is */,,in. thick. The barrel plates 
and welt strips are fin. thick, and the latter are 
12hin. wide. 

The fire-box outside wrapper is composed of three 
j'lates, one for each side, and one for the crown plate, 
which extends almost to the boiler centre line. The 
‘truwn plate overlaps the: side plates, which are 





SUPERHEATER ELEMENT 


The inside fire-box is made of copper, the wrapper 
being formed from one plate fin. thick, and the tube 
plate is gin. thick at the bottom and lin. at the top. 
The back plate, which is dished where it joins the 
fire-door ring, is fin. thick. The crown of the internal 
fire-box is supported by direct stays, principally 
adopted to save weight, but they also offer the advan- 
tage of making for a better circulation over the crown 
sheet, and also facilitate washing out. These stays 
are pitched at 4in. centres, and are lin. diameter in 
the body, and ljin. where they are screwed into the 
inside and outside fire-box plates. .The part of the 
crown plate next the tube plate is carried by sling 
stays. These stays, where they pass through the tee 
pieces, are an easy fit, which allows of the upward 
expansion of the fire-box. The water space stays are 
lin. diameter, and are made of copper; they are 
spaced 4in. between centres. There are ten palm 
stays, all of ample length. The satety valves and other 
mountings are all provided with substantial pads 


beaded over, the result being, I understand, quite 
satisfactory. The drawing shows the arrangement 
of the grooves quite clearly. Both the large and small 
tubes are made of solid drawn steel. 

A twenty-four element flue tube superheater of the 
Robinson type is fitted. The elements~are 1 fin. 
outside diameter, and 10 B.W.G. thick. The header 
is made of cast iron. Dampers are not used, the duty 
of preventing the tubes from burning being under- 
taken by automatic air valves placed on the smoke- 
box behind the chimney. The arrangement consists 
of two disc or mushroom type valves«sitting on 
horizontal seats, and placed in a casing having per- 
torated brass covers. The valves communicate with 
the saturated steam side of the header. On the 
regulator being closed, they open, and allow air to 
be drawn through the elements, thus preventing 
overheating of the tubes; when the r is 
opened, the valves are closed by being forced on to 
their seats by steam pressure. 

A special bracket is used for steadying the back of 
the boiler ;. it is shown by Fig. 3, from which it will 
be seen that a solid piece made integral with the 
foundation ring projects downwards between two 
jaws cast solid with the casting forming the foot- 
plate. The method adopted in fitting this bracket is 
first of all to place the boiler in position on the 
frames, and then carefully to calliper the clearance 
space at the sides between the piece projecting from 
the foundation ring and the cast jaws, after which a 
fitting piece is made to the sizes so obtained, which 
is then fitted in and held by stud bolts. Another 
special feature is the type of expansion bracket 
employed to support the fire-box. It is so constructed 
that it acts as a frame brace as well as carrying the 
boiler. The arrangement is so well shown by the 
drawing—Fig. 4—that little need be said of an 
explanatory nature. The feature of the arrangement 
is the lip formed on the top angle so as to fit over the 
bottom angle, which is riveted, as shown, to the main 
frames. It will be noted that the holes in the top 
angle, through which the holding bolts pass, are 
elongated for the purpose of providing for the longi- 
tudinal expansion of the boiler, and further, that 
the areas of the sliding surfaces are of liberal pro- 
portions. 

The back plate of the boiler is lagged, a practice 
which is now very generally followed, and which cer- 
tainly adds much to the comfort of the driver and 
fireman. The working steam pressure is 175 lb. per 
square inch. The chimney, which is of cast iron, has 
@ cast iron liner, and the inside extension or petticoat 
pipe is also an iron casting. The diameter of the 
blast pipe nozzle is 5'%/,,in. 

The steam pipes in the smoke-box are made of 
solid drawn steel tubing, and the internal pipe in the 
boiler is of copper, 5in. diameter inside. The regulator 
valve is of the double-beat pattern, and the valve and 
casing are of gun-metal, the stand pipe being of cast 
iron. Inside the dome, and placed in a horizontal 
position, are two perforated discs or trays, the 
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FIG. 3—BRACKET FOR STEADYING THE BACK 


countersunk riveted to the outer fire-box wrapper 
and back plate. The fire-door is rec , and is 
lft. 6in. wide by lft. 2in. high. The thickness of the 
fire-door ring is lin. 

The number of tubes is 130. They are 2in. outside 
diameter 11 8.W.G. thick, and the length between the 
tube plates is 15ft. 3in. The tubes are expanded into 
the smoke-box tube plate, and into the fire-box tube 
plate, where they are further secured by being beaded 
over. The tubes containing the superheater 
elements are of the form shown in Fig. 2. Difficulty 


has been experienced in making these large tubes | 
tight in the fire-box tube plate, and the method | 
adopted at St. Rollox for getting over the trouble | 

hallow grooves */,,in. deep | plates, 


is to turn a number of s 
and °/,,in. wide in the tubes, where they pass through 
the copper tube plate; then, when the tube is ex- 

into the p the copper being more ductile 
than the steel tube, sinks into the grooves and thus 
makes a joint. The tube, after being expanded, is 
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OF THE BOILER 


position of which is shown by the Supplement draw- 
ling; they are used to prevent water being carried 
| over into the regulator valve and steam pipe. 

| The Main Frames.—The main frames of the engine 
are of substantial construction, being ljin. in thick- 
ness. They are exceptionally well braced, there being 
|@ transverse stretcher placed just in front of the 
| throat plate over the driving axle, another over the 
leading coupled axle, which also carries the links 
| that support the connections between the reversing 
| links and the valve spindles, and yet another between 
the frames at the point where the motion plates 
which support the slide bars are fastened. In addi- 
tion, two diagonal members composed of mild steel 
10in. wide by fin. thick, are arranged hori- 
zontally between the frames, their flat sides being 
uppermost. As shown in the bottom half of the plan, 
these members extend from behind the smoke-box 
to a point just behind the centre of the leading 
coupled axle, and are bolted to angles riveted to the 
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with a spherical bearing in the knuckle joint which 
unites the trailing with the leading rod. This 
provides for the trailing coupled axles having jin. 
play in a lateral direction. 

The valve gear consists of two sets of the ordinary 
double excentric link motion. The piston valves give 
inside admission and as they are driven direct the 
" excentric rods are crossed. The excentric straps are 
subject of the strength of frames, and certainly I | made of mild steel with cast iron liners. The material 
have never before seen diagonal bracing as in these | from which the connecting, coupling and piston-rods 
engines. The frame plates are of open-hearth steel. | are forged, and also the valve gear details, is open 

The axle-boxes, which are of gun-metal throughout, | hearth mild steel. The pins in the motion are also of 
except the keeps, which are iron castings, work in | that material, and they are, as usual, case-hardened. 
cast steel hornblocks fitted with mild steel wedges. | The reversing is effected by a steam gear, the two 
The journals of all the coupled axles are of the same | cylinders of which are mounted inside the frames 
Size, namely, 9}in. by llin. The coupled axles are | between the leading and driving wheels on the left 
interchangeable, having the same diameters at all | hand of the engine. One cylinder takes steam through 
parts. The wheel seats are all 7fin. by 10}in. Lami- | the driver’s controlling valve, and the other is filled 
nated springs 3ft. 6in. long are used for the coupled | with oil, its function being to steady the action when 
axles, and they are all alike. The wheel centres are | the valve gear is being reversed or notched up. A 
steel castings, and the tires are held by shrinkage and | lever fitted with a trigger working in a notched sector 
Jeffrey’s retaining rings. No stud bolts are used. to hold the gear is provided on the driver's side of the 

The bogie provides for both turning and transverse footplate, which is on the left hand. In operating 
movement, and coiled check springs are used, the | the gear the driver lifts the trigger, and then, on 
weight being taken by laminated springs in the usual | turning the steam valve for either “forward” or 
manner through compensating beams. The bogie | “ back gear” running, the links are gently raised or 
wheels are 3ft. 6in. diameter on treads, and are spaced | lowered as desired. 
7ft. between centres. The journals are 7}in. by lin. Brakes.—The brake equipment on the engine and 
The axle-boxes are of gun-metal with bearings white | tender is the Westinghouse. The compressor is 
metalled. mounted on the right-hand side of the engine, being 

The Engine.—The cylinders are 20in. diameter, | bolted to forged brackets riveted on to the shell of 
with a stroke of 26in., and are spaced 6ft. 9}in. | the fire-box. This is a very satisfactory arrangement, 
between centres. Each cylinder with its valve cham- | and is found to be better than fixing the pump to the 
ber is cast complete, and in addition to being bolted | side foot plating. The compressor has an 8in. air 
to the main frames, the two are bolted together along | cylinder and an 8}in. steam cylinder. In connection 
the longitudinal centre line of the engine. Piston | with the Westinghouse brake, it may be mentioned 
valves 9in. diameter and of the trick pattern are used: | that the main air reservoir is formed in the casting 
They have cast steel heads, and end pieces or followers, | which makes the footplate, or dragplate. This 
the rings being of cast iron. The cylindrical section | feature is, I believe, distinctly novel. The brake gear 
joining the ends is made from solid drawn steel tubing, | is compensated, and applies a block to each of the 


framing. ‘The distance between the frames is 4ft. 
lfin. at the trailing end, while at the front end they 
are brought in to 3ft. 9}in. at a point just to the rear 
of the trailing bogie axle, then from the front of the 
cylinder casting they r to & minimum distance of 
3ft. 6in. where they join the front buffer beam by 
means of angles in the usual manner. A great amount 
of consideration has been given at St. Rollox to the 
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FIG. 4—EXPANSION BRACKET FOR SUPPORTING FIREBOX 


coupled wheels. In order that trains which aro fitted 
only with the automatic vacuum brake may be 
worked, these engines are fitted with a Gresham and 
Craven No. 40 mm. ejector, which is so coupled to the 
Westinghouse system that the application of the 
vacuum brake on the train operates the Westinghouse 
brake on the engine and tender. 

Other footplate fittings comprise two No. 10 mm. 
Gresham and Craven injectors mounted on the back 
plate of the boiler; train warming apparatus, two 
water gauges, one combined blower valve, and steam 
sander. The usual steam pressure gauge, also air 
and vacuum gauges for the brake, and steam pressure 
gauge for the train heating equipments, are provided. 
Two “ Ross” pop safety valves are mounted on the 


which is screwed into the heads, and further secured 
by set screws. The valve liners are forced into place, 
and are, in addition, formed with flanges at the outer 
ends, which in turn fit in grooves formed in the main 
castings, the end covers then being put into place 
prevent any possibility of the liners moving. 

The cylinders are each fitted with by-pass valves, 
which automatically open when the regulator is closed. 
This arrangement is of a very simple nature, and con- 
sists of an iron casting in the form of two pipes 2}in. 
inside diameter. These pipes, which join the ends of 
the cylinder, meet in a cylindrical casing cast solid 
with the pipe connections. In the centre of the cylin- 
drical portion is a bridge piece bored vertically so as 
to allow a solid plug valve, very much like a simple 
form of piston slide valve, to pass through. This 
plug valve is of mild steel, is 3in. diameter, and is 
worked by a piston 3}in. diameter provided with water 
grooves. Steam from the superheater header is 
led by a small pipe jin. bore to the underside of the 
larger piston, which rises when the regulator is 
opened, thus pushing up the piston valve, which 
then closes the between the pipes which 
uuite the ends of the cylinder. When the regulator is 
closed the by-pass valve then falls by its own weight, 
and connection between the ends of the main cylinders 
is established. Combined drain cocks and spring- 
loaded relief valves are fitted at each end of the 
cylinders. 


is provided for by a force feed lubricator, having ten 
feeds, two feeds for each piston valve, one for 
‘each cylinder, and two for each of the piston-rod 
glands front and back. The lubricator, which is made 
at St. Rollox, is placed on the left-hand side of the 
engine on the side foot plating, and derives its motion 
from # return crank fixed to the side r_d crank on the 
left-hand trailing wheel. This arrangement has 
been found to be most satisfactory, as it gives a slow, 
easy motion to the oil pumps, which thus operate with 
little or no trouble. 

The Tender.—The tenders accompanying these 
engines, and also those used for the new 4-4-0 loco- 
The piston heads are steel castings, and their weight motives, I believe, have the distinction of being the 
is carried by extended piston-rods. The crosshead | heaviest six-wheeled tenders veces this country. 
is a steel forging machined all over. The shoes, which | They have a tank capacity of 4200 gals., can accommo- 
are white-metalled on their rubbing surfaces, are | date 6 tons of coal, and weigh, loaded, 46 tons 10 cwt. 
separate from the centre section, which is fastened | Track troughs not being used on the Caledonian, the 
to the piston-rod by means of a cotter passing through | tenders are not fitted with a scoop. Previous to the 
the taper part of the rod where it enters the crosshead. | construction of these tenders, the large tenders used 
The gudgeon pins are held from rotating in the forked | on the North-Eastern were the heaviest in service ; 
end of the connecting-rods, and work in a bronze | they weighed 46 tons 2 cwt. when fully loaded with 
bushing held in the crosshead. ° The connecting-rods | 2150 gals. of water and 5} tons of coal. The wheels 
have a solid form of end, the brasses being adjusted | for the Caledonian tenders are 4ft. diameter, and the 
by a simple cotter. The coupling rods have the usual journals spaced 6ft. 6in. between centres are 7}in. by 
type of bushed ends, and the trailing rod is fitted! 12in. The total wheel-base is 13ft., equally divided. 


fire-box. The lubrication of the valves and pistons | 


The tank is 20ft. long outside, and the le 
frames is 22ft. lin. The tank, which has a w 
between the frames, has a 
coal is carried. The coal gate is lft. Nin. wide, and 
| is 2ft. 4}in. above the tender deck. A brake block is 
applied to each wheel by one cylinder through com. 
pensated rigging. A hand brake is, as usual, pro- 
| vided. 
| All the engines o. this type which, at the time of 
ng had been put into traffic, were built at St, 
| ox. 


| 
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ALUMINIUM ALLOYS. 


THE discussion of the Eleventh Report to the Alloys 
Research Committee was resumed and conclude: at 
the adjourned meeting of the Institution of Mecha. 
nical Engineers last Friday evening. 

Admiral Sir George Goodwin, President of the 
Institute of Metals, opening the discussion, said that 
the report covered a wide field, and was couche: in 
| such plain language that even an engineer could 
| understand it, a circumstance upon which the authors 
| as metallurgists were to be congratulated. The 
report explained many of the puzzles and difficulties 
| connected with aluminium alloys, and pointed the 
| way to their more extensive use. He believed that 
there existed a great field for the employment of 
the alloys in engineering. At the previous meeting, 
he noticed, the question had been raised whether 
aluminium alloys were used for the pistons of internal 
combustion engines for the sake of their low weight 
or because of their increased thermal conductivity. 
So far as their use for the pistons of Diesel engines 
for submarines was concerned, he could assure the 
meeting that they were employed because of their 
low weight and the reduced inertia stresses consequcnt 
thereon. In large engines it was difficult to take full 
advantage of the high thermal conductivity of the 
alloys, but in small engines, such as those used on 
aircraft, it was relatively easy to do so. The alloys, 
he could add, had proved in the Navy quite satis- 
factory from the metallurgical point of view. As 
regarded the extension of the employment of the 
alloys for the moving parts of engines, such as con- 
necting-rods and crank shafts, he had some doubt as 
to whether any saving in weight in the actual parts 
so made would not be more than wiped out by the 
extra weight introduced by the increased size of 
the scantlings required to accommodate the increased 
dimensions of the parts. His best wishes, however, 
went out to those who were investigating this ques- 
tion. He thought that the term “ ageing ”’ was not 
@ very fortunate one to apply to the change of pro- 
| perties suffered by some of the alloys with the passage 
of time, for ageing was usually associated in tle 
human connection with a reduction of qualities and 
not an increase. He was particularly concerned 
about the phenomenon of age hardening. What 
was it due to ? Was the process similar to that which 
went on under annealing, as seemed to be suggested 
in the summary of the report ? Ageing in some cases, 
he noticed, occupied a few days, in others some months, 
and in still others a few years. It was obvious that 
to obtain a casting in its final aged form, it would be 
impossible vinder commercial conditions to wait 4 
matter of years or even months for it to acquire its 
final properties. If, therefore, ageing produced, es 
he understood might be the™case, the warping of « 
| casting of uneven section, he foresaw difficulty in the 
| use of the alloys in practice by virtue of the distor- 

tion which might occur in them as a result of the 
ageing process after they had been embodied in the 
finished structure. 

Professor Carpenter characterised the report as tle 
| most considerable one ever published on aluminium 
| alloys, but as a metallurgist he found that just as it 
| was about to become interesting at certain points, 
| the authors withdrew into their shells. He then pro- 
ceeded to deal with the metallurgical aspects of age 
hardening, and showed that Sir George Goodwin's 

fears were founded upon a misinterpretation of the 
| authors’ meaning. He suggested that the slight 
| stiffening suffered by the alloys with the passage of 
| time might not be due, as the authors tentatively 
thought, to the separation of a new constituent or 
| phase, but to a redistribution of the strains in the 
| work-hardened material. . |. 
| Sir Henry Fowler felt that the report, in spite 0! 
| its size, was not complete, in so far as it did not give 
| him all the information he desired on the effect oi 
iron in aluminium alloys. Much iron made the alloys 
difficult to cast and draw, but the effect of a given 

ntage seemed to depend upon the exact con- 
stitution of the alloy. Thus, from some experiments 
carried out during the war it was to be gathered that 
if the alloy contained 12 per cent. of copper the max!- 
|mum permissible quantity of iron was 1 per cent. 
If, however, the copper content was only 4 per cent., 
the iron might be increased to 2} per cent. He also 
would have liked the authors to have included in 
their report some information regarding the protec- 
tion of the alloys from corrosion and upon the problem 
of their friction, as in the case of an aluminium piston 
working in an aluminium cylinder. 

Mr. Hoblyn remarked that the report opened up * 
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wide field for correlation between metallurgy and 
design, but he urged that attention to the commercial 
side of the matter was imperative. Motor car manu- 
facturers were to-day most anxious to use some of the 
new alloys, but they found they could not get them 
commercially with anything like the same properties 
as those stated in the report. Thus, a commercial 
supp!) of the Y alloy in the form of lin. diameter 
chilled bars gave a yield point of 10.49 tons, 


cast 

a maximum strength of only 12.44 tons, and an 
elongation of 0.75 per cent. The same material after 
being heated for six hours in a mixed nitrate bath at 


520 deg. Cent., quenehed in boiling water and aged, 
. yield point of 16.36 tons, a maximum strength 


gay’ r 5 

of 17 tons, and an elongation of 1 per cent. With 
similar heat treatment, but having been previously 
annealed at 360 deg. Cent., the metal showed a 


maximum strength of 18.54 tons, and an elongation of 
2.4 per cent. These values were good from the 
commercial point of view, but did not approach those 
| in the report, and would have to be improved 
upon if the alloys were to be used extensively in 
engineering. The chemical composition of the com- 
mercial alloys must, in addition, be kept within fine 
limits, and not allowed to vary to the extent of which 
he had so far had experience. Finally, the founder 
should undertake the heat treatment of the alloys 
before dispatching them. At present, he did not 
regard it as part of his duty. 

Professor C. F. Jenkin stated that at the beginning 
of the war no accurate knowledge was in existence 
regarding aluminium alloys, with the exception of 
duralumin. As aresult, the Government Departments 
concerned were flooded with offers of secret alloys 
for which many wonderful properties were claimed. 
The Alloys Research Committee and the National 
Physical Laboratory undertook the investigations 
embodied in the report, with the result that specifica- 
tions could be drawn up with confidence for alumi- 
nium alloys to suit particular needs. The Y alloy 
was the final result, but unfortunately it did not arrive 
in time to permit of its use in the Air Force during 
the war. The corrosion of the alloys gave rise to 
considerable trouble, so much so that at one time the 
use of certain of them was almost forbidden in the 
Air Services. The real fundamental cause of corrosion 
was, he held, not yet known. Speaking generally, 
the aircraft industry had experienced great trouble 
with the alloys, but he felt certain that in the end 
they would prove satisfactory and be greatly used in 
the future. 

Mr. 
probable causes of the lamination which was experi- 
enced on rolling down the alloys in the early days of 
the researches, but thought that the more important 
cause was the drawing into the body of the bar, 
during the process, of the skin formed on the original 
ingot. That contention was, he said, confirmed by 
experience in extruding brass. He had made some 
experiments at Woolwich on the hardness of certain 


quot 


aluminium alloys, and he showed some slides giving | 


the results of the investigations in tabular form. The 
figures indicated that if the silicon content were 
maintained at 0.17 per cent., there was a critical 
value of magnesium below which hardening was not 
produced. Another series of slides gave graphs of 
the age hardening of the alloys after quenching from 
450 deg. Cent., and showed that there was a very 
rapid hardening immediately after quenching, which 
was not greatly increased after a considerable period. 
Mr. Moore pointed out that the silicon necessary for 
hardening was always present in aluminium, as the 
manufacturers had not found a commercial process 
for eliminating it. 

Mr. Maybrey asked for some further information 
concerning the extrusion of the Y alloy. He himself 
had obtained good results in reducing from a cross 
section of 5in. to }in., and had thus produced a 
material with a tensile strength of 24 tons per square 
inch, with 15 per cent. of elongation. He had also 
found that the pin-holing of castings was reduced by 
recasting the metal, and that the more times it was 
re-cast the better it became, but the real cause of the 
improvement was rather obscure. Chemical analysis, 
he added, did not reveal any great change in the 
composition of the alloy after recasting. 

The discussion was closed by Dr. Hele-Shaw, who 
recalled an incident which occurred at a meeting of 
the Institution of Civil Engineers some forty years 
ago, when a paper on aluminium was preser.ted by Mr. 
Barlow. Bessemer, who was present at the meeting, 
produced a sample of an aluminium alloy, with which 
he had been making some experiments, and said that 
he felt sure that it was destined to play a great part 
in the future of any aircraft which might ever be 
evolved. Those remarks were, of course, made long 
before any practicable aeroplane had been produced. 

rhe reply to the diseussion was made by all three 
authors of the paper. Dr. Hanson, speaking first, 
(dealt with the constitution of the alloys and their 
hardening properties. The alloys were, he said, 
very similar to steel in that their hardness depended 
principally on heat treatment, although some of the 


alloys got harder, while others got softer with age. | 


Steels containing nickel and chromium, for instance, 


were softened by quenching, but were hardened on re- 
heating. In the same way the aluminium alloys were 
Soltened if they were suddenly quer.ched from the 
temperature at which the magnesium silicide was in 
solution, and hardened subsequently, but at much 


Moore agreed with the authors as to the | 
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lower temperatures than those required for hardening 
steel. With regard to Dr, Carpenter’s question as to 
segregation in the alloys, Dr. Hanson said that he 
could not say that there really was a definite segrega- 
tion at room temperatures, as he had been unable to 
see any trace of it, even with the highest-powered 
microscope. He did not think that the changes which 
occurred in the alloys were the same as those which 
took place in cold worked steel. Although the har- 
dening of the alloys was attributed by the authors 
to the presence of magnesium silicide, there was no 
reason to suppose that that was the only substance 
which would perform that function, and there were 
probably others which would serve the purpose. 

Mr. Archbutt then took up the reply, and dealt, 
first, with the present commercial position of the 
alloys. The majority of these alloys were, he said, 
essentially new, and as there were no mills in the 
country in a position to work them, they were not 
generally on the market. In this connection it was 
to be remembered that plant put down to deal with 
plain aluminium was of little use in handling the 
alloys under discussion. There was, nevertheless, 
| the proper plant for the purpose at the Cardington 
| Airship Works, and it was possible to produce there 
| all these alloys in commercial sizes. The delicacy 
| of treatment which had been referred to by Captain 

Sankey was certainly necessary in handling the 
alloys, but no difficulty had been experienced in 
carrying it out, with ordinary workmen, in several 
| establishments. It was possible to reduce slabs of 
| the alloy by 30 per cent. in two heats, but it was 
| essential to have plenty of power for the purpose. 
It was, he said, difficult to extrude any of the alloys, 
and although the E alloy could be extruded if a 
sufficiently powerful press were available, it had not 
been found possible to extrude the Y type. Iron, he 
considered, was generally of no advantage in improv- 
ing the casting qualities of the alloys, but if the copper 
content was low the addition of a small proportion 
of iron would increase the strength at high tempera- 
tures. A slide, which was projected on the screen, 
gave the coefficients of expansion of the alloys, and 
showed that the values range between 0.000021 and 
0.000028. 

Dr. Rosenhain opened his remarks by saying 
that he thought the report had paid a compliment to 
Duralumin rather than being unfair to that metal, 
as had been suggested by Mr. Weeks. The specimens 
of the new alloys and those of Duralumin were all in 
the same soft condition when they were tested. 
| Several speakers had discussed the merits of the 
| alloys, for the purpose of making pistons, with regard 
|to both their lightness and their conductivity. If 
the former property were of paramount importance, 
Dr. Rosenhain thought that greater advantage of it 
might have been taken in most of the pistons which 
he had inspected. It did not necessarily follow, as 
had been suggested by Sir George Goodwin, that the 
adoption of aluminium alloy working parts might 
involve an increase in the overall dimensions of 
| engines, as he had, for instance, seen alloy connecting- 
|rods put in the place of others of steel, with the 
original dimensions retained throughout. There need 
not, either, be any fear as to the durability of the 
new material, and he considered that the tests men- 
tioned in the report showed conclusively that any 
fears of this kind were unfounded. Corrosion, also, 
was a trouble which it had been thought by some 
engineers would militate against the use of the alloys, 
but he did not consider it a serious matter. It was 
probable that such cases as had been noted were 
caused by the use of red lead or some other easily 
reducible oxide in the protecting paint. Considerable 
advances had already been made in investigating the 
problem of protecting aluminium alloys against 
corrosion, and although it was hardly time yet to 
publish the results, he thought very soon it would be 
found practicable to use the alloys for such exposed 
parts as the underframes of railway coaches. Alumi- 
nium was not, of course, the only metal on which 
light alloys could be based, and it was possible to 
make a material having a tensile strength of 20 tons 
per square inch from magnesium, with the addition 
of 6 per cent. of aluminium, but the metal was very 
corrodible, and might even become ignited if handled 
carelessly. The alloys of silicon, also, were being 
experimented with in America, but their strength was 
low, and it was not likely that they could be brought 
up to the same standard as those of aluminium. 
Finally, Dr. Rosenhain urged the necessity of this 
country pressing forward to take advantage of the 
knowledge gained by the researches of the Committee 
and of producing the alloys in commercial quantities. 
It that were not done, it was quite probable that we 
would see the fruits of our experience exploited 
abroad. It was no justification for neglecting the 
alloys to say that they required very delicate treat- 
ment. Our manufacturers were not afraid of the 
delicate treatment required by alloy steels, and had 
built up a magnificent business in them. 








Tue general manager of the New York, New Haven 
and Hartford Railroad Company has congratulated the 
company’s workmen on not having had a single accident 
during the month of August. The same good results 
from “ Safety First’? came in May, 1920. It has 2000 





miles of railway and 1200 locomotives. 
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International Iron and Steel Trade. 
By E. T. GOOD. 


Txe future of the international steel trade wil! be 
mainly a contest between American, British and 
German labour. Not the wage per man or per week, 
but the wage cost per unit of production, will be the 
dominating factor. The world has an enormous 
appetite for steel, but there are only three really 
great steel-producing countries—or, to be precise, 
three countries that can undertake any really great 
volume of exportation in heavy iron, steel, and 
engineering products, As a result of the war and the 
immediate after-effects of the war there is a great 
steel shortage, vet the steel industry is, for the 
moment, depressed. But the depression is passing. 
The competitive trade race is being renewed. And the 
future provokes keen speculation. In these circum 
stances a broad general review of the cardinal points 
in the steel trade problem may be offered without 
much apology. 

Among mankind’s productive industries steel now 
ranks next to agriculture. The steel group surpassed 
the textile group of manufactures several years ago. 
Steel—including iron on the one hand and engineering 
on the other—employs more capital and labour, 
serves more trades, and yields a greater value of pro 
duct, than any other manufactured commodity of 
commerce. 

When the big European war broke out in 1914, 
the world’s normal appetite for steel was good enough 
for 80,000,000 tons a year. That carried with it a 
huge trade in coal and ore and lime, in pig iron and 
engineering and shipbuilding, and in the transporta- 
tion of raw materials and finished goods by both rail 
and water. The appetite was growing at a rate of 
between 50 and 100 per cent. every decade. Steel 
was being put to an apparently ever-increasing 
number and variety of purposes. It was rapidly 
displacing—or at least supplementing—wood and 
stone. But for the war the consumption of steel 
would surely have reached 100,000,000 tons by 1921. 
But in its present state of poverty, and with steel 
at its present price, the world is not taking much 
more than 50,000,000 tons this year. For four years 
our steel plants were producing mainly on munitions 
account. For another three years they have been 
failing to meet the world’s demand. In round figures, 
the following tonnages of steel have been diverted 
from peaceful to war purposes, or otherwise lost to 
commerce through destructions or dislocations, since 
1914:—United States, 90,000,000 tons; Germany, 
75,000,000 tons; Britain, 30,000,000 tons; France, 
20,000,000 tons; Russia, 10,000,000 tons ; Belgium, 
10,000,000 tons; other countries, 25,000,000 tons. 
When the Armistice was signed I conservatively put 
the world’s steel shortage at a round 100,000,000 tons. 
Since then Mr. A. H. Holliday, the export manager 
of the great American firm of Jones and Loughlin, 
has put the shortage at 200,000,000 tons. And Mr. 
Holliday is right. He has got out the available 
figures, and produced evidence which cannot be 
challenged. To this 200,000,000-ton shortage, due 
to munitions production, plus the destruction of 
steel-producing plants in Europe, between 1914 and 
1918, we must add the loss due to restricted output 
since 1918, The real shortage to-day cannot be much 
under 300,0€0,000 tons. For four years petween 50 
and 100 per cent. of the outputs of the producing 
countries was devoted to munitions. Since the 
Armistice, inflated financial values and various labour 
disputes have kept production far below normal 
demands. For seven years now huge railway and other 
steel-using schemes have been held up. Colossal 
constructions have been delayed. Renewals and 
repairs have been neglected. Rails, roofs, fencings, 
machines, tools have worn out, and only in few cases 
have they been replaced. 

Before the war it was estimated that British India 
required not less than 30,000 miles of new railway, 
with all the necessary equipment. Russia wanted 
40,000 miles; China wanted 40,000 miles; Africa 
needed something like the same new mileage ; South 
America wanted about 100,000 miles. Recently the 
Brazilian Minister of Industry has declared that his 
State alone requires 16,000,000 tons of railway steel, 
and 14,000,000 tons of other steel. Only in ship- 
building has the world’s normal wants been anything 
like met. In all other lines the world’s steel require- 
ments are practically beyond computation. But the 
world will not pay the fancy prices that have been 
quoted lately. Prices are now falling. As they fall 
trade will improve. When they get down to reason- 
able levels trade will boom. 

For this huge potential trade in steel, what is the 
competition ? This question may be answered from 
two standpoints. There is the theory that in all 
countries prices will soon get down to such low levels 
that every plant and man in the steel group of indus- 
tries, in every steel-producing country, will be fully 
employed, There is the theory that, with costs and 
prices falling only gradually, trade will come out only 
by degrees, and that competition for the business will 
be fairly healthy, if not very lively. Here, again, it 
will be safer, and possibly more useful, to set out 
facts and considerations than to advance opinions or 
make predictions, Very well. 

Among the steel-producing countries the United 
States comes an easy first. When the world produced 
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70,000,000 tons a year, the United States did nearly 
35,000,000 tons. With every furnace and plant in 
the world operating to-day, it would be possible to 
produce nearly 100,000,000 tons in a year. Of this 
total the United States could contribute very nearly 
50,000,000 tons. But one of the most remarkable 
features of recent steel trade history (apart from the 
abnormal circumstances created by the war) has been 
that actual productive capacity has not at al] corre- 
sponded with volume oi exports. In the years imme- 
diately before the war the United States could pro- 
duce more than Germany and Britain put together, 
but the exports of these two countries together were 
nearly ten times as great as those of the United States 

The United States holds the most raw materials— 
the most coal and iron ore. That country has the 
biggest manufacturing capacity. But in normal times 
North America has such an abnormal home demand, 
and her external shipping facilities are so unecono- 
mical, that she sends very little steel abroad, rela- 
tively to her productive capacity, and comparatively 
to the world’s export trade. It is fortunate for 

citain, Germany, and other steel countries that 
America labours under great geographical handicaps 
in the matter of exporting steel and heavy steel goods. 
In the United States the iron ore is deposited a thou- 
sand miles from the coal, and between mines and 
smelters the bulky stuff has to be handled about 
half a dozen times. There are two railroad hauls, 
and a long voyage down the lakes. For several months 
in the year the passage is closed, and this necessitates 
stocking and extra handling. Then, when the iron 
and steel works turn out their finished products, 
these, if for export, have to be carried between 400 
and 500 miles to tide water. Moreover, United States 
ports are many thousands of miles from the chief 
foreign markets. This is a big consideration in con- 
nection with heavy traffic. Again, United States 
wages, salaries, capitalisations, and standing charges 
are very high, owing to the abnormal cash values and 
living standards of the country. The United States 
market is so vast, so hungry, so rich, is so well pro 
tected, and the United States works are so far from 
most foreign markets, that, in normal times, United 
States steel works do an enormous business on home 
account, but very little on export account. In type- 
writers, automobiles, and other things of high value, 
relatively to weight, America is a strong competitor. 
But in the exportation of heavy iron and steel goods 
she is naturally weak. But her cheaper coal goes far 
to neutralise her geographical disadvantages. 

On the other hand, the United States, being almest 
a self-contained country, growing her own food and 
producing her own jndustrial raw materials, needs to 
import very little, and without a great import trade 
no country can permanently carry on a great export 
trade. The United States may possess the most 
productive plants, and she may build millions of tons 
of shipping, but she cannot be a great exporting or 
shipping country without import trade. We have 
recently seen the American dollar at a high premium 
through this very cause. The international exchange 
will not allow America to capture the world s trade 
in exports unless she consents to take the world’s 
products in exchange. If American ships get outward 
cargoes, in spite of the dollar premium, there will be 
very few inward cargoes for them, and so the outward 
goods will have to carry the cost of the round voyages. 
America may be, and, in fact, is, a powerful rival, 
but cannot become an overwhelming competitor 
whilst economic conditions remain as they are. 

The little United Kingdom, in striking contrast 
with the big United States, has her coal and iron 
supplies, her works and ports, all practically side by 
side.. And the United Kingdom has an abnormal 
import trade to balance a great éxport trade. Britain 
can as easily beat America in exports as America 
can beat Britain in production and in internal trade. 
How easily Britain can beat America in this par- 
tieular line is evidenced by the fact that, in the last 
fifteen years before the war, this little country 
exported very nearly a sovereign’s worth of iron and 
steel and products thereof for every dollar’s worth 
exported by the vast United States. Since 1914 
nothing has happened to improve the resources of 
America or to worsen those of Britain. For the time 
being, America has got ahead of Britain in steel 
exports, but this is due to nothing but temporary 
circumstances. Vast distances stil] separate American 
ore from coal, and furnaces from ports. British mines 
and furnaces and docks still remain close together. 
Before the war Britain could produce 8,000,000 tons, 
and easily export 5,000,000 tons a year. Britain now 
has the plants to produce 12,000,000 tons, and she 
will easily export 8,000,000 tons a year when her 
labour gets settled down. Britain can successfully 
compete when her coal is twice as costly, at the mine, 
as American coal is, But Britain cannot compete 
with her coal] four times as dear as American coal. 
Recently Britain has allowed her mining industry to 
get into such a mess that it has cost four times as 
much to produce a ton of coal here as in the United 
States. Hence America has been exporting more 
steel than Britain. But the coal price problem is at 
last in course of solution, and trade will become more 
naturally competitive. America has the most mineral 
and the most furnaces, but Britain has the most 
convenient raw material supplies, the best shipping 
facilities, and the import trade necessary to balance 
an export trade. 


Next there is Germany. Germany became the 
leading export country just before the war, She 
attained a rate of nearly 7,000,000 tons a year in the 
early months of 1914, against the British rate of 
5,000,000 tons, and the American rate of 2,000,000 
tons. Germany held the Lorraine. She had specially 
hard-working labour and keen foreign agents. And 
Germany lavishly subsidised her exports. Subsidisa- 
tion, in fact, was the mainspring of German export 
trade. Ton for ton and quality for quality, Germany 
could not produce more cheaply than Britain or 
America, but she beat both these countries through 
an export subsidisation scheme. Germany has lost 
the Lorraine, and she is not supposed to subsidise her 
exports now. Germany cannot attain her pre-war 
export tonnage. True, Germany has been beating 
Britain again in exports during recent months, but 
the circumstances have been abnormal. German 
labour has settled down more quickly than British 
labour after the war strain. German manufacturers 
have had huge quantities of superior and cheap raw 
material in the shape of scrap, consequent upon the 
scrapping of enormous numbers of guns, forts, &c.. 
and huge quantities of munitions steel and munitions 
machinery. Also, German exporters have been aided 
| by a fantastic exchange rate. German goods have 
| been sold abroad at a much less cost, in foreign money, 
| than they have been produced for in German money. 
| But the Peace Treaty created serap supply is being 
| exhausted, the exchange will eventually be rectified, 
and even British labour will some day return to the 
idea of a fair day’s work for a fair day's pay. Then 
German competition will be natural, and it will be 
| met properly. 

Regarding French competition, it may be observed 
that France, although she has re-secured the Lorraine, 
is not at all likely to become a second Germany in the 
steel trade. France cannot produce anything like so 
much steel now, with the Lorraine, as she produced 
without it before the war. France has very little 
labour of her own suitable for hot and heavy work. 
The French are excellent food growers and artists, 
but they are not furnacemen. The supplies of Polish 
and Italian labour, upon which France mainly de- 
pended before the war, for her mines and forges, are 
not now available. France has no possible or visible 
labour supply to operate her mineral resources, or her 
furnaces, at full capacity. Even if the goods were 
produced, France has no railway or dock equipment 
to handle any great volume of heavy mineral and 
metal traffic. Belgium is a wonderful little industrial 
country, but she is only little, and no possible surplus 
she can produce over home needs can be much more 
than a drop in the international trade bucket. And 
no other country will for very many years rank high 
in steel production. The position to-day is, as before 
the war, that the world has only three really great 
steel-producing, or exporting, countries—America, 
Germany and Britain. There is this difference: 
Germany’s resources have been reduced by one-third. 
Still, the competition will be mainly between these 
three countries, as it was before the war, and when 
trades and finances get straightened and smoothed 
out, that country will get the most external business 
which produces and ships its products with the 
greatest économy. 








The Restoration of France. 


On Wednesday last, in the Hall of the Institution of 
Mechanical Engineers, the Marquis de Chasseloup Laubat 
delivered an address, entitled “The Efforts of France 
in the Reconstruction of the Devastated Regions,” before 

| the British Section of the Société des Ingénieurs Civils de 
| France. The large Franco-British gathering which listened 
| to it was presided over by Monsieur Poincaré, who, in a 
| few introductory remarks, delivered in English, explained 
| that as representative in the French Senate of a cruelly 
despoiled province, he had had only too good opportunity 
| of knowing the extent of the devastation caused by war 
| and invasion. Much, he said, had been done to repair 
| the injury, but much remained to be done, and in order 
to restore life and prosperity to the ruined districts, it 
| was indispensable to have the good will of everyone. 
| France was deeply indebted to the British nation for the 
| precious help it had already given. 
| The Marquis de Chasseloup Laubat delivered his address 
| in English. To aid in bringing his points home to his 
| audience, 
| which depicted railways, canals, collieries, steel works 
and textile factories, as demolished by the enemy and as 
| they now exist. He explained that those responsible for 
| the work of reconstruction had decided that it was neces- 
| sary to commence with of comr ication. The 
railways in North-Eastern France had now been practically 
| reinstated, and a large proportion of the roads had also 
| been reconstructed. Much, too, had been done in re- 
conditioning mines and restoring factories, but unfor- 
tunately it had been possible to make good but a small pro- 
portion of the total damage. France had done her best, but 
she was short of man power and of money. He repudiated 
as a base calumny the statement which had been given pub- 
licity that his country was purposely refraining from 
restoring her devastated provinces, with a view to keeping 
them as places from which money might be made out of 
foreigners visiting them. The photographs which he had 
shown were clear evidence, he said, of how untrue was that 
accusation. He denied, too, and produced figures in 
su , that France was less heavily taxed than we in 








this country. Actually, judging by the amount paid with 
reference to total wealth, the inhabitants of both countries 


he had had prepared a series of lantern slides | 
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were proportionately paying about the same, Great 
Britain, he said, had, in her empty factories her ow, 
devastated areas, and he ed that remedy for unem. 
yment in this country would be found in helping to put 

rance on her feet in. He entered an earnest plea, first 
of all, for the establishment of a real “ entente cordiale ” 
—“ We cannot afford,” he said, ‘ to squabble over tarifix 
and duties "—secondly, for everyone to work harder and 
for a longer proportion of the twenty-four hours; and. 
thirdly, for great economy to be practised not only by the 
States, but by individuals. F 

Monsieur Poincaré, in a few concluding remarks, empha. 
sised all that the Marquis had said, and begged the British 
to visit the devastated portions of France. Nothing by; 
good, he said, could come from a closer mutual acquaint 
anceehip between the two races. 


Letters to the Editor. 


(We do not hold ourselves responsible for the opinions o/ 
correspond-nts.) ‘ 


UNEMPLOYMENT. 


Sin,—lt is very easy for your leader-writer to write g!))hly 
about bringing down the cost of production, but how in detail 
is it to be done ? It is said that the German cost of production 
is 40 per cent. below the English, and that they are getting ihe 
trade in consequence. So you have got to lower your cos: of 
production by 40 per cent., and you have got to get it out of ihe 
manual worker, You increase the hours, say, from eigh: to 
twelve ; you might thus get a decrease in cost of about 16 per 
cent., if the rate of production per hour remained the sx 
but it would not remain the same. In practice you would be 
lucky if you gained 5 or 10 per cent. You might actually tind 
your costs go up instead of down. Then you halve the waves 
paid to the wage-earners, say. That might, on paper, bring 
down your costs another 24 per cent. or so—again if the rate of 
production per hour was not affected by the drop in wag: 
but it most certainly would be. You would certainly not yet 
the full 24 per cent., and you might very possibly find the dro, 
in wages send your costs up. English wages are approximat «|, 
twice what they were in 1914, whereas in Germany they are 
fourteen or fisteen times as high as in 1914. So they have not 
got their cheap production by great wage cuts. And what efiw 
would increased hours and reduced wages have on your mei ; 
the shops or those on the streets ? It would rouse a fine wiki 
temper in them, and they would be just in the mood for strike» 
riots or revolutions. Your leader-writer must try again. Next 
time he must try some other way. 

November Ist. F. T. W. 

(Our correspondent assumes that wege reduction means less 
wages. We have taken pains on many occasions to show that 
it does not necessarily mean anything of the kind. In the 
majority of cases the needs of the day would be met by a reduc- 
tion of the wages cost per piece, which can obviously be attained 
without any reduction of total wages by working longer hours 
at the present rate of output and the present weekly wage, or 
by doing more in the same time as at present. We have never 

increasing the hours to twelve a day. A restoration 
of the old fifty-four-hour week is all we have had in mind. The 
whole tone of our correspondent's Jetter is “‘ca-canny.”” He 
seys practically that any attempt to get greater production will 
be resisted ; but he does not say how the country is to carry 
on in the absence of trade, and he does not say how we are to 
get trade whilst our prices are too high.—Ep. Tae E. } 


Lewis 


PALM OIL AS FUEL FOR OLL ENGINES. 


Sin,—I have read the extremely interesting article in the 
August Sth issue of Toe Exotveer by Monsieur R. E. Mathot 
giving details of his teats with vegetable oils in oil engines. 

It may interest your readers to know that as far back as 
1892-3 I used palm oi! to cool the neck of the vaporiser on an 
Akroyd oil engine. 

I may state that it was while Professor Robinson was testing 
Akroyd oil engines for me at Bletchley Ironworks, Bletchley, 
Bucks, England, in February, 1891, that he remarked to me 
“ Seeing that you have gone so far, why not try heavier oils ' 
Later in the day I showed him a quantity of palm oil—several 
hundredweights—which I had in stock left over from my 
experiments with machinery for coating iron or steel sheets with 
tin (tin-plates, &c.), and he then suggested that some day | 
should try that “ stuff.” 

The idea was left in abeyance, but not forgotten by me. !' 
was when I added the water or oil-cooled method to the vaporiser 
neck—Patent 3909, February 29th, 1892 (see specification, lines 
28 to 32)}—that I used palm oil as an experiment for that purpose 
and with an additional pump on the engine I used, when in 4 
liquid state, the palm oil from around the vaporiser neck, 
well as the kerosene from the other pump on the engine, a « 
compound fuel in the engine cylinder. 

So far as I am aware, that “ Akroyd " was the first oil engine 
to use palm oil as fuel, and I think the first oil engine to use two 
oils of different density with two injections. 

H. Axroyp Stvart 

Claremont, Western Australia, 

September 25th. 


THE INGLIS BOILER. 


Sin,—Referring to an article in your issue of September 23rd. 
1921, on “ Boiler Efficiency and Output as Effected by Draught. 
by Professor Alexander R. Horne, it is of the greatest importenc 
that you should publish a diagram of this boiler and that detaile: 
results of the tests should be given. If the efficiencies as stated 
in the article are correct it places the Seotch boiler as the most 
economical boiler in existence, and it is difficult to see that the 
changes that have been made by Mr. Inglis are sufficient to 
aceount for it. In the ordinary Scotch boiler, if the carbon '* 
burnt to @ proper amount of CO,, the absorption of heat must 
take place as well as in the Inglis boiler. In order to ascerte:n 
whether in that boiler the CO, is at all superior to what it ho- 
been in ordinary Scotch boilers, results of gas analyses should be 
given. In fact, nothing will be satisfying in this case short 0! 
full details of every kind. F. W. Dean 
Boston, Mass., October 15th. 


(The construction of the Inglis boiler is well known to eng: 
neers, but @ description and some photographic illustrations of 





one will be found in our issue of October Ith last.—Ep. Tue E.) 
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A Seven-Day Journal. 


Empire Water Resources. 


ix a final report on the water-power resources 
of the British Empire, issued this week by the 
Committee of the Board of Seientifice Societies, 
special stress is laid~on the possibilities of India 
for the development of hydraulic power. Mr. W. J. 
Mears, electrical adviser to the Government of 
India, expresses the opinion that while some initial 
sacritice might probably be involved, it should pay 
British manufacturers to expend capital in this field. 
No real. attempt appears to have been made to 
ascertain the total water resources of the Empire, 
for the reason that at present an approximately 
complete inventory does not exist, much less the 
practical and commercial information required, The 
Cominittee discuss in further detaik than in previous 
reports the work which should be undertaken by 
an Imperial Water Power Board, and welcome the 
suggestion Which has been put forward to hold an 
Imperial Water Power Conference in London at an 
early date, believing that such @ conference would 
give a much-needed opportunity of diseussing the 
many matters which must receive attention before a 
practical water-power policy ean be framed. 


Engineering and Shipbuilding Wages. 


\s was anticipated by those who were in close 
touch with the situation, the ballot vote of the 
engineering and shipbuilding unions showed a 
majority in favour of accepting the proposal to 
withdraw the 12} per cent. and 7} per cent. bonuses 
in three monthly instalments, the first of which took 
effect on November Ist. A significant feature ot 
the ballot, indicating the indifference of the workers 
to matters in which they are vitally concerned, was 
the small vote cast, representing only about 20 per 
cent. of those entitled to vote. An analysis of the 
returns shows that members of the Amalgamated 
Engineering Union recorded a majority against 
acceptance of the employers’ terms, whereas the 
Federation of Engineering and Shipbuilding Trades 
showed a large majority in favour of acceptance, the 
only union in this Federation recording a hostile vote 
being the Boilermakers. A preponderating vote in 
favour of the withdrawal of the bonus was also given 
by the semi-skilled and unskilled workers represented 
in the National Federation of General Workers. 


Aeroplanes for Siam. 


AN interesting development in air trans 1s 
outlined in the news that te compensate lon ‘the 
absence of good roads, aerodromes are being opened 
in the principal provinees of Siam, and that arrange- 
ments are being made to obtain machines from French 
and English manufacturers. It is diffieult to believe 
that the lack of ordinary transport facilities by road 
can be remedied by this innovation, but the decision 
to inaugurate aeroplane services to provide rapid 
communication between the different provinces for 
mail matter and urgent commercial traffic is one to 
he commended. 


A Comparison of Naval Strength. 


HE imminence of the Washington Conference on 
disarmament lends special interest to the comparison 
which has been made of the navies of Great Britain, 
the United States and Japan in a statement issued 


under the authority of the American Navy League. | 


Having regard to the article which appeared in THE 
ENGINEER last week on the same subject, the facts 
recorded and inferences drawn merit consideration. 
It seems evident from this review that upon com- 
pletion of the programme authorised, the United 
“tates, 
warships, should have a slight superiority owing to the 
larger number of modern vessels, while the Japanese 
navy should be about 80 per cent. as strong as that of 
Creat Britain and America, although Ja; dis - 
parity would be principally in older atiga. is 
«mitted, however, that any attempt at com- 
parison involves such a complexity of factors as to 
make the result merely a matter of opinion. Great 
Britain thas, it is pointed out, an overwhelming 
superiority in cruisers and aeroplane carriers which 
cannot be disregarded. Referring to the lessons of 
the war, American expert opinion is that the actions 
tought at sea demonstrated both the importance of 
battle-cruisers for special operations and their weak- 
hess When taking part in a pitched engagement with 
battleships. Hence the decision in framing the 
United States programme to build both types. 


Iron and Steel Trade Outlook. 


(HOSE who were present at this week’s meeting ot 
the London Iron. and Steel Exehange found a far 
‘Lore Optimistic spirit than has prevailed for some 
ins past. It is believed that as manufacturing costs 
“re gradually being reduced, there is a real prospect 
“tan improved demand for British products. Even to- 


with substantially the same tonnage of | 


day, although the amount of business in iron and steel 
material is small, it is known that British manu- 
facturers are securing a larger share of it than hitherto. 
Competition from abroad is not so keen as it was, and 
although manufacturers assert they are making 
tenders which leave no margin of profit, it is a satis- 
factory feature that these prices are such as to attract 
buyers. It was reported at Tuesday's meeting that 
comparatively few ordersare going to Germany, for the 
reason that there is a tendency amongstGerman manu- 
facturers to insert somewhat stringent and numerous 
protective clauses in contracts. If the t ten- 
dency continues and British firms can even & 
slight further reduction in production costs the way 
will be clear for a revival in the British iron and steel 
trade. That, at least, is the impression to be derived 
from attendance at the London Exchange. 


New British Air Line. 

An addition is to be made in the spring to the 
number of companies operating air services between 
England and the Continent. It has just been decided 
that Daimler Hire, Limited, under the management of 
Colonel Searle, who has had considerable experience 
with both land and air transport, will inaugurate a 
service under the subsidy scheme between Croydon and 
| Paris. The intention is to have four regular services 
| each way per day, which will involve some portion of 

the late flights being made in darkness, a decision 
| which indicates that the Croydon aerodrome is now 
sufficiently lighted to make night services possible. It 
is intended to use De Havilland aeroplanes on these 
services, 


A 





Railway Electrification Schemes. 


THe outburst of publicity in the daily Press during 
|the past week as to the plans of the steam railways 
serving London for electrified suburban routes is 
merely a repetition of a familiar story. It is known 
that the Great Eastern, South-Eastern, London and 
South-Western, and Brighton railway companies have 
had their plans practically completed for some time 
past either for making a start with the work of con- 
verting the steam routes or of extending the mileage 
of electrically operated lines. Most people who are in 
| touch with railway developments are aware that 
the only st ing block which now prevents a start 
being made y these works is that of finance. It is 
quite certain that under present conditions high rates 
of interest would have to be paid for new capital, 
and hence the suggestion that the Government shoyld 
agree to guarantee the interest on capital for this 
purpose, There is as yet no sign that the Government 
is going to provide a guarantee for the large capital 
commitments involved, although it is believed that 
favourable consideration is being given to the definite 
suggestion put forward that it should finance tube 
railway extensions and improvements. 





| Closing of Roads. 


| EvipeENcg accumulates that the growth in the size 
|and weight of commercial motor vehicles and the 
| high speeds at which such vehicles are driven causes 
| such damage to roads that local authorities are much 
| exercised as to what course to pursue. It was stated 
| at a recent meeting of the Institute of Transport that 
on one of the great main roads out of London heavy 
motors represent over 51 per cent. of the total traffic, 
and that between 1912 and 1920 the weight of traffic 
using that road had increased by 290 per cent. The 
only remedy open to harassed local authorities is to 
close roads to heavy motor vehicles, but a good deal 
of resentment has been occasioned by the drastic 
policy of the Westmorland County Council in seeking 
to obtain powers to close to heavy commercial motors 
no fewer than twenty-five roads having a total length 
of 60 miles. The Commercial Motor Users’ Associa- 
tion is watching the action of local authorities quite 
closely, and has obtained the assurance of Sir Henry 
Maybury that powers to close roads will only be 
granted in case of real necessity. 


New Capital Ships. 

As rumour predicted, the order for the fourth 
capital ship has been placed with the Beardmore 
yard.. The contract is only for the hull, the provision 
of the machinery having been assigned to Vickers 
Limited. In reply to a question in the House of 
Commons on Wednesday, it was stated that probably 
some 5000 men would be employed in the shipyards, 
engine works and steel works during the next two 
months, and that in the new year the number of 
hands employed would rapidly increase to about 
25,000 men. No estimate could be given as to the 
|number of men for whom employment would be 
| found in subsidiary industries, &c., but the number so 
employed must, of course, be very considerable. The 
| number of firms interested to a greater or less extent 
|in actual building or in providing material would 
| probably, it was stated, be in the neighbourhood of 
| 500. As far as can be seen at present, the cost of 











the four ships will be approximately £30,000,000, ot 

| which about three-fourths will be paid in wages. 
| These figures must of necessity be regarded only as 
rough estimate. 


Barrow Docks Improvement. 


Tue Barrow Town Council has this week been in 
consultation with the Furness Railway Company and 
Vickers, Limited, with regard to the construction of 
a new approach channel to the docks and the widening 
of the existing entrance so that the largest merchant 
vessels or warship at present in service or in contem- 
plation can.gain admittance to the dock system. The 
existing entrance is less than 100ft. in width, which 
ig too narrow for modern requirements, while the 
depth of water is a further handicap to the use of 
the dock by large modern vessels. Negotiations are 
proceeding bet ween the Town —— — the — 

on the subject, y with the object of 
oud employment if Fw obi ean be justified 


on other grounds 


The Factor of Ability. 


Far too little importance is attached in estimating 
the value of business assets to the factor of ability in 
the production of wealth, and in selecting this subject 
for an address to the Industrial League and Council on 
Wednesday evening, Mr. E. C. de Segundo made a 
wise choice. The iecturer based a conclusive argu 
| ment on the money value of ability from Professor 
| Huxley’s famous dictum that the country which could 

purchase a potential Watt or Davy or Faraday for 
£100,000 would have got such a man dirt cheap. 
| To-day this argument has more force than ever 
before. Labour, it was pointed out, is very apt to 
regard labour-saving devices, which are the contribu- 
tion of ability to industry, with suspicion, and the 
employer too often fails to recognise ability in its early 
stages. As a result of the war, capital has been re- 
morseleésly sacrificed, and the loss can only be made 
good by a greater call upon ability and efficiency. 
. The employer should, however, be reminded—and 
Mr. de Segundo made this point—that ability must 
not be coerced, but only stimulated and encouraged. 


Beardmore-Tosi Engine Demonstration. 


A succEssPuL test has been made during the past 
few days of what is stated to be the first internal 
combustion engine of the latest Tosi type built in 
the United Kingdom. The engine, which is one of 
several which are being built in the Beardmore shops 
for cargo vessels now under construction, is of the 
four-stroke cycle single-acting six-cylinder type, 
designed to develop over 1200 brake horse-power, 
and on a 100 hours’ trial gave an average brake horse- 
power of 1267 on a fuel consumption of .42 1b. per 
brake horse-power per hour. In reversing tests, the 
time of the change over from full ahead to full astern 
was 8 sec. This unit is to be installed in a single 
screw vessel of 2000 tons, the Pizarro, which will be 
launched during the present month. 


Industrial Welfare Work. 


Ir for the moment the problem of finding employ- 
ment has to some extent put the welfare movement 
in the background, those associated with the Indus- 
trial Welfare Society are not relaxing their efforts to 
continue the work. The presence of the Duke of 
York in the chair at the annual meeting yesterday 
has served to focus attention on what is being done. 
In making a plea for financial aid, his Royal Highness 
expressed the hope that more of the spirit underlying 
the welfare movement would be displayed in indus- 
trial circles. Lord Invernairn, who was one of a 
number of those prominently identified with business 
interests attending the meeting, expressed the hope 
that a large gathering of employers would be held in 
the near future to discuss the whole question. Sir 
Charles Wakefield, the treasurer of the Society, 
justly claimed that welfare work had done much to 
restore the old family and friendly relationships 
between employers and employed. 


English Sugar Beet. 


AN attempt to revive the home sugar beet industry 
is being made with the financial aid of the Govern- 
ment. The opening of a new factory at Newark on 
Wednesday by the Minister of Agriculture was made 
the occasion of a declaration of policy. The Govern- 
ment is only assisting, and will not seek to manage 
or control the enterprise. The Minister expressed the 
belief that it would be found possible to produce 
beet sugar as a commercial enterprise, and by so doing 
inaugurate a new branch of agriculture. He is not, 
apparently, deterred by the experience of the Cantley 
factory, although it is admitted that for the time 
being, owing to the heavy fall in the price of sugar, 
the new factory cannot be worked at a profit. He 
contended, however, that the enterprise must not be 
condemned because its beginnings were associate«| 
with an unprecedented trade slump. 
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Motor Car Exhibition at Olympia 


and the White City. 
No. IL. 


Tue Shows of motor vehicles, components and 
motor boats which open to-day—Friday—at Olympia 
and the White City under the auspices of the Society 


= 


| head valves tend to increase in favour. The number 
of valves per cylinder remains as before, viz., two, 
but one firm shows an engine with four /valves per 
}eylinder. As regards cooling systems,opinion seems 
to be about equally divided between the pump and 
the thermo-syphon methods. 

In spite of the widespread employment of battery 
and coil ignition systems in America, magneto ignition 
remains as popular as ever with British makers. 
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external to the main cylinder casting, which is en bloc 
| and integral on the crank case. The cylinder heads 
| fre in one piece and detachable, ard the valves are 
fof special design, with a view to the elimination 
of grinding in. We give herewith a few illus. 
| trations of this car, of which the followirg are 
|the leading particulars :—-Eight cylinders, 89 mm. 
bore, 146 mm, stroke ;  horse-power, 39 R.A.(.: 
overhead valves and cam shaft ; 


valves operated 
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of Motor Manufacturers and Traders, Limited, form 
the fifteenth of the series. Probably no Show of 
recent years has been held under such adverse con- 
clitions of general trade, nor has any previous_Exhibi- 
tion of the whole series contained less of real novelty 
than the present one. In past years, each succeeding 
Show has been identified with some more or less 





CHASSIS OF LEYLAND-EIGHT 


Electric starters and lighting apparatus are more 
general than ever, and only the smaller types of cars 
have now to be started by hand. The use of alumi- 
nium, both for mechanical parts and for carriage body 
work, has been further extended. In gear box 
design makers are far from being unanimous 
respecting the number of speed gears, but probably 


by laminated springs. The ignition is on the Delco 
system ; water circulation is by means of pump drive: 
from the cross shaft. All the main parts are central!) 
lubricated from a tank on the dash. The clutch is 
of the sirgle fabric-lined plate type between cast iro 
dises. The gear box has four speeds and a reverse, 
and the starter and starting gear are integral wit! 














striking new departure or development in connection 
with the design or manufacture of motor vehicles, 
the results of which are still visible in many of the 
243,000 vehicles in use in Great Britain to-day. | If 
we except the all-round tendency of manufacturers 
to take up or revert to the production of the smaller 
and less expensive machines, there is scarcely a pro- 
nounced feature to be noted at the joint Exhibitions. 
British makers, particularly, are now paying more at- 
tention than ever before to the construction of light 
and inexpensive cars, and in this respect this country 
has taken a definite lead, as was shown by the 
recent trials at Brooklands, where the distarce of 
200 miles was covered by the Talbot cars in about 
2} hours. Contrary to what was the case a few 
years ago, there is a marked tendency on the 
part of motor car builders to concentrate upon two 
or three models at most, it havirg evidently been 
found that the only possibility of financial success 
is confined to the manufacture of fewer types. Designs 
are continuously progressing, and there is a desire 
all along the line to reduce the weight of reciprocating 
parts in order to make the most of existing cylinder 
dimensions. To get the highest possible power out 
of a given diameter of cylinder, the piston travel 
has been taken to its utmost limit. Hence the stroke- 
bore ratio of most of the modern engines approaches 
2to1. This feature is particularly marked in the Bri- 
tish, French and Italian designs, for the American 
engines are more conservative in this respect. 

With regard to the mechanical features, the engines 
shown this year embrace models with two, four, six, 
eight and twelve cylinders. Although water-cooling 
still predominates, air-cooling is in increasing favour, | 
and in one example—that of the Belsize Company— | 
the cylinder walls are cooled by means of oil, the 
cylinders being inside the crank chamber. Monobloc 
casting of the cylinders remains as popular as evér, 
while detachable eylinder heads are general, and over- 
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VALVE MECHANISM 
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LEYLAND-EIGHT 





the majority of cars have only three forward speeds. 
With regard to theSfinal transmission to the road 
wheels, there is a growing tendency to make use of 
spiral bevel gearing to the displacement of the 
ordinary bevel and worm gearing. 

One of the miost imterestirg cars in the Show, 








The starter is controlled by the speed lever. | The 
drive from the gear box to the back axle is taken 
through special Jamir ated steel universal joints. The 
final propeller shaft is enclosed and the thrust from 
the back axle is taken on spherical bearir gs housed 
on @ transverse member of the frame. The brakes 
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although a very expensive one, is that shown by 
Leyland Motors, Limited, Leyland, Lancashire. ‘* The 
Leyland Eight’ was first introduced at Olympia 
last year, since when, we understand, it has been put 
through very exhaustive tests. The eight-cylinder- 
in-line engine is neat in appearance, and has no pipes 


LEYLAND-EIGHT 


act on the inside of ribbed drums, and are of th 
expanding type. The pedal brake is assisted by © 
special device consisting of a vacuum cylinder, 4 
was the case in the car shown last year. 

The body is supported on special laminated spring: 
—quarter elliptievon the rear axle—and both front 
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and rear springs are provided with torsional anti- 
rolling devices. The back axle is of the twin bevel 
type with the differential carried on the rear end of 
the propeller shaft. The driving wheels and axle 
shafts are splayed so as to accommodate the car to 
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is only dealing with about one-quarter of that quantity, 
a circwnstance which, the inventor claims, is rather 
against than in favour of its efficient functioning. The 
plant comprises, first of all, a sewage receiver or storage 
tank, which is sunk in the ground with its top level with 
the surface. The tank, which is circular and measures 
8ft. in internal diameter by some 10ft. 6in. deep, does not 
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the banks of a stream---the Kentish Stour—in which, 
alongside the plant, there is a weir. Advantage was taken 
of the fall of the water to obtain the-tiecessary power for 
driving the pump, and also a small blower the duty of 
which will-be explained later. One of the outstanding 
features of the system is that only about one-thirtieth 
part of the sewage lifted by the pump is allowed to go 








the camber of the average road, A thermostatic 

FIG. 
levice is provided in the radiator for maintaining 
the cooling water at a constant and suitable tem 
perature. 


A New System of Sewage Disposal. 


\ system of sewage disporal which embodies several 
novel features, and to which the name of A®r-sed-con has 
been given, has been developed by Major Hilder Daw, 
late lecturer on sewage disposal, &c., at the South-Eastern 
\gricultural College at Wye, in Kent The system, in 
onnection with which certain patents have been applied 


1--SEWAGE DISPOSAL PLANT 


actually form part of Major Daw's design, since it already 
existed as a portion of a previously exploited system of 
disposal when Major Daw was called in. We gather that, 
had it not been desirable, on the ground of saving in 
expenditure, to make as full use as possible of existing 
construction, a considerably smaller receiver—that is to 
say, one containing not more than, say, a full day's flow 
of sewage—would have been provided. The tank is 
sunk at a point some 300 or 400 yards from the mansion, 
and the sewage is conveyed to it through a 6in. pipe laid 
with ample gradient so that the time of transit from 
mansion to tank is short. On its way it passes through 
a three-chamber detritus tank, in which the grosser solids 
and extraneous matter are separated from the remainder 































AT OLANTIGH TOWERS, WYE 


forward to the treatment tank, the remainder being 
allowed to fall back into the receiving tank. 

This may at first sight appear to be a defect in the 
system, since it is equivalent to lifting the actual volume 
of sewage being treated to a height thirty times as great 
as that necessary for subsequent treatment. In defence 
of it, however, Major Daw claims that in doing as he 
does, he uses far less power than is required for treating 
the same volume of sewage by other aeration methods 
requiring power, and that he obtains at least as good a 
result as, if not a better, than is reached with any of those 
methods. For the sewage is not lifted and allowed con 
tinuously to fall back into the receiver aimlessly and for 
nothing. As it falls in a cascade from the pump it passes 































































































































































































































































































































for, has been installed to deal with the sewage from a of the sewage. The first detritus chamber is trapped in between an air nozzle and what Major Daw calls an 
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FIG. 2—-LONGITUDINAL 


nansion named Olantigh Towers, also at Wye, where 
we have recently had an opportunity of observing it in 
operation after it had been at work some three months. 
The installation in question, a general view of which 
‘nd various drawings are given in Figs. 1, 2, 3, 4, and 5, 
‘ intended for the treatment of 1000 gallons of purely 
mestic sewage per day, though at the present time it 


SECTION 


with the object of preventing noxious gases from making 
their way back to the mansion. The sewer and detritus 
chambers were also pre-existing, and need not be again 
referred to. 

From the storage tank the sewage is lifted by means of 
a chain pump which is operated by a water turbine. It 
so happens that_the disposal plant has been erected on 


AND PLAN OF ZR-SED-CON SEWAGE DISPOSAL PLANT 


” 


“ eddy plate,”’ Fig. 4, which is a channel-shaped plate 
arranged at right angles to the air blast, and so formed 
that the falling liquid is blown against it by the current 
of air in such a way that, it is claimed, the sewage gets 
thoroughly aerated. As we shall show presently, there is 
a considerable improvement effected as between the raw 
sewage and the effluent “discharged from the storage tank, 
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practically all of which Major Daw asserts is attributable 
to his particular system of air treatment, As a matter 
of fact, the necessity to employ power in the present 
instance for lifting the sewage and blowing air through 
it is of no importance since there is power at hand in the 
form of falling water. But in any case the power required 
for both pumping and blowing is not great. The lifting 
of 30,000 gallons of sewage per day—for that is what it 
amounts to—through a vertical height of—under the 
worst conditions, with the tank empty—say, L5ft., does 
not, omitting friction, represent as much a8 one-tenth of 
a me Ey The total power ‘used is not accurately 
known, but it is caleulated to be but little, if any, more 
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FIG. 3--CROSS SECTION OF SEDIMENTATION TANK 


than one-quarter of a horse-power for blowing and pump- 
ing, including all friction. We are given to understand 
that the amount of air used per gallon in the present plant 
works out at 354 cubic feet, and is admittedly in excess of 
that actually necessary. No restraint was, however, 
exercised in the matter, since the period of quiescence 
essential to the formation of the delicate sludge floceculi 
does not arrive till the liquid is in the sedimentation tank. 

The pump is kept at work continuously, and the 
throttling of the delivery is effected by means of a valve 
imserted in a discharge pipe which leads from the pump 
to the next part of the installation, which is the sedimenta- 
tion tank. It may be explained, in passing, that by means 
of the valve the amount of throttling considered desirable 
to suit any particular set of circumstances may be readily 
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to reach to within 4in. or 5in. of the other side of the tank. 
Fixed immediately below its lower edge is the lower sludge 
board, which is attached to the side wall of the tank and 
is arranged to slope downwards. One reason for this 
special construction is that the solids on sedimentation 
shall descend through the liquid, slide down the upper 
sludge board, fall on to the lower sludge board and slide 
down it to the bottom of the tank, which is in direct 
communication with a separate sludge tank by means of 
the two openings and, formed in the wall of the tank, to 
which the bottom of the sedimentation tank is sloped, 
and which are valve-controlled so that when it is necessary 
to empty the sludge tank the operation can be effected 
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air, while the sedimentation and sludge tanks, as well as 
the inspection chambers, are covered with wooden gratinyx 
[As regards the results obtained in the way of purificy 
tion of the sewage we may say that a week prior to oy, 
inspection of the plant Mr. Cecil H. Cribb, well known ax 
the public analyst to the City of Westminster and various 
water companies, &c., had paid a visit to it with th» 
object of taking samples for analysis. The results },. 
obtained are set out in the accompanying table. 

In commen i on these fig ures, Mr, Cribb explains 
| that in view of the extremely amount of iben ied 
| matters in the sewage, and in to render the res\:|;. 
' comparable throughout, the determination of the free...) 


Timing weights to be 3x21 & 


weighing 2 /bs approx. at 
each end and each side. 


# whit. bolt 
and nut 
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FIG. 5—-ARRANGEMENT 


without interfering with the working of the sedimentation 
tank. Another reason is that the gases set free during the 
decomposition of the sludge shall rise, not through the 
main body of the liquid in the tank, but up the underside 
of the upper sludge board, so that they may escape to the 
atmosphere by way of the comparatively narrow channel 
between the top part of the upper sludge board and the 
side of the tank. Major Daw’s contention is that by this 
arrangement the greater part of the sludge will be liquefied 
as in the old-fashioned cess-pit, the action being much 
accelerated and reinforced by the pre-aeration of the raw 
sewage as explained above, so that he does not anticipate 
that it will be necessary, even when the plant is working 
to its full capacity, to empty the sludge pit more fre- 
quently than once every twelve months or so. 

The effluent from the sedimentation tank is discharged by 
means of the ordinary V-shaped tipping device alternately 
on to two percolating filters each measuring 12ft. by 8ft. 
9in., and containing cinders to a depth of 4ft. 6in., the 
filtering material being graded so that the smaller par- 
ticles come at the bottom and the larger at the top. The 
liquid is spread over the surface of the beds by means of 
perforated cast iron channels—of which there are twelve 
for each bed—-in the usual manner. The floors of the beds 
are sloped to drainage channels which consist of half 
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FIG. 4-SEWAGE STORAGE TANK, 


controlled, and that Major Daw considers the valve as 
one of the leading features of his system. The sedimenta- 
tion tank is a rectangular chamber 4ft. wide, 15ft. long 
and 8ft. 2in. deep. Outline drawings of the tank are given 
in Fig. 2, while its internal arrangements are shown in 
the cross section given in Fig. 3. From endto end of it 
run what Major Daw terms sludge boards, which are 
carried on angle irons built into the concrete sides of the 
tank. ‘The upper board is arranged vertically for some 
15in. of its uppermost portion, and is fixed parallel to and 
at a distance of some 8in. from one of the side walls of 
the tank, the top of the board coming a few inches above 
the level at which the liquid stands in the tank. The result 


is the formation of an open-topped channel 8in. wide | 


running from end to end of the tank. The lower part of 
the board is taken away at an angle and prolonged so as 
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TURBINE, PUMP AND BLOWER 


round earthenware pipes set in « oncrete and having their 
tops covered by loose half-round drainage pipes to prevent 
the filtering material from being carried away. The final 
effluent is led to a sump adjoining the turbine chamber into 
which is also led the water discharged from the turbine. 

There is no special feature in the filter-beds saving that 
by a patented device, which involves the use of weights 
attached to arms fitted to the tipping trough—see Fig. 5— 
the period of discharge of the latter, and hence the quan- 
tity of liquid delivered on to the filters in a given time can 
be controlled, so that the rate of flow can be altered to 
suit the strength of the sewage. Furthermore, by using a 


| weight on the arms on one side only of the trough, the 


latter can be made to discharge on to a single bed should it 
be necessary to put the other bed out of action at any 
time for cleaning or repair, The filter beds are open to the 


FOR TIMING DISCHARGE OF EFFLUENT DISTRIBUTOR 


albuminoid ammonia, the oxygen absorbed and 
nitrates and the nitrites was made after the liquids ha 
been filtered. As much of the suspended matter in the 
sewage was Very coarse and included decaying leaves, 4 
the coarser matters were first strained off by a siev: 
facilitate filtration. He further remarks that im judgin: 
the results it must be borne in mind that the plant has | 
work under very disadvantageous conditions, i.¢., t! 
volume of sewage to be dealt with is small and the sewa,: 
itself is subject to wide variations of strength. At t! 
time of his visit, he adds, it was probably at or near | 
maximum concentration. 

There are several points of interest brought out by the- 
figures. First of all, we may draw attention to tho» 
concerning saline ammonia. It will be observed that th 
figure for the raw sewage is 9.87, whereas that from th: 
storage tank-—-that is to say, after the liquid had bee: 
subjected to the air blast—is 2.4,-the reduction bein, 
over 75.5 per cent. The final purification as regar| 


Results of Analysis of Liquids Taken at Various Points in | 
Sewage Purification Plant at Olantigh Towers 


| 
i Parts per 100,000 


Per 
centag: 
Sedimen - {purities 

tation |Effluent tic: 

tank. | 


7 
Raw i Storage. 
sewage.) tank. 


Ammonia, saline i 

Ammonia, “albu- 
minoid” .. ..| 

Oxygen abso~bed at! 
27 deg. Cent. in 
four hours .. .. 

Nitrogen as nitrates 

Nitrogen as nitrites 

Suspended matter* 
Do. do., coarse 


9.87 2.400 2.500 | 0.065 99.54 


1.400 | 0.500, 200 | 6.070 O5 


2.79 
absent 
absent 

744.0 

913.4 


7 

absent 

absent 
68.0 


Total 1657.4 





* Nore.—The proport‘on of suspended mattef recordet 
* coarse " was obtained by straining the sample through a sie 
of about thirty meshes to the inch. 
saline ammonia is, it will be seen, 99.3 per cent. The 
two facts, taken together, will, Major Daw urges, accoun'! 
to a considerable degree for the absence of smell aroun:! 
the plant ; in fact, he lays great stress upon the suitabilit 
of his system for employment in crowded areas. We ma) 
here state that the absence of disagreeable smell from «|! 
parts of the installation was most marked. There wa 
absolutely nothing in the way of effluvia to indicate eve 
remotely that sewage was being treated. As addition! 
protection for crowded areas, however, it is proposed |: 
cover in all the tops of all the tanks and filter beds. Tl 
air blast would then be passed right through the tank- 
and up through the filter-bed material. Then, if th: 
amount of inflammable gas in the air was not sufficien' 
to form an explosive mixture and to warrant its use in «a: 
engine so as to obtain power to work the plant, the whol: 
would be passed through a burner so that the gases migh' 
be consumed. 

To return to the analysis figures :—The improvemen' 
in both albuminoid ammonia and in “ oxygen absorbed 
as the result of the air treatment, and before the liquid ha- 
entered the sedimentation tank will also be observed, an‘ 
it will be seen that the four hours “ oxygen absorbed ° 
figure for the final effluent is only 0.272, which is we! 
below the-maximum permissible quantity. It will furthe: 
be noticed that though there is but one filter the nitrat: 

is 1.25. The final effluent at the time of our visi' 
was bright, clear, and entirely without smell. 

We may add that the system of sewage disposal ck: 
scribed above is being exploited by the 4#r-sed-con Sewag: 
Purification Plant Company, of 9 and 10, Southampton 
street, Holborn, London, W.C.1. For the system ir 
general it is claimed, in addition to those attributes men 
tioned above, that with it the sewage from a much large: 
number of persons can be dealt with per unit of area tha: 
is the case with any other method of sewage disposa! 
In fact, it is asserted that by it the sewage produced )\ 
10,000 persons can be purified in plant which will need les 
than one acre of gsound. 
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Railway Matters. 





\r a trial for compensation, arising out of thle Abermule, 
Cambrian Railway, collision of January 26th, at the 
Cheshire Assizes on the 29th ult.,,it was said that fifty- 

ight claims were sent in, all of which except eight were 
amicably settled. 

\s from the Ist inst. the rates for tonnage, use of cranes, 
for mixing coal for shipment, discharging and ballast and 
vharfage of goods at the docks and harbours of Cardiff 
and South Wales, were reduced from 150 per cent. above 
the 1913 level to 125 per cent. 


(ax Labour Party has appointed a special sub-com- 
mittee to investigate the desirability of retaining the 
services of the Ministry of Transport or otherwise. Accord- 
ing to the Labour News, the party is suspicious of the 
motives behind the inspired utterances that the Ministry 

to come to an end. 

It is reported that Mr. N. R. Glass, manager of the 
Balto-British shipyard at Reval, has just returned from a 
visit to Moscow, where he signed a contract with the 
Soviet Government under which the company undertakes 
the repair of 1000 locomotives of the Russian Railways 
luring the next five years. 

\ GENERAL strike, as from the 31st ult., 
men of the United States has been averted. 
n wages was proposed by the companies, which, as the 
men refused to accept it, went to the Railroad Labour 
Board for decision. This body recommended a reduction 
f 12 per cent., but the men would not abide by the 
lecision and threatened to strike. The firm attitude 
President Harding took with the men's leaders led to the 
men reconsidering the matter, and, as just related, the 
trike was cancelled. 


of the railway- 


Tue Victorian Railways Commissioners are about to | 


undertake. the construction at their Newport workshops of 
: number of the new “ K " type of locomotives, which will 
be between 90 and 100 tons in weight. This engine will be 
less powerful than the ““C"’ class, of which ten are now 
nearing eompletion in Victoria, but will exceed in power 
the ““A2” type, the class of locomotive which draws all 
the main line and inter-State expresses. The “C" class 
engines are of the Consolidated type. and are employed 
in hauling goods trains. 

THe only case we can remember of a yonnen being 
burnt to death by a fire, other than one resulting from 
ollision or derailment, in a train in Fs ge won 
m the Midland Railway near Leeds in October, 1882. 
(+ wanguused Gy the ponies smoking in his berth in 

Pullman car. On the ver and Rio Grande on 
March 16th five passengers were burnt to death by a on 
1 @ sleeping car, the origin of which was not cl d 





A reduction | 
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Notes and Memoranda. 





In clearitig snow at engine terminals the Canadian 
National Railways have secured very satisfactory results 
from the use of steam coils in turntable pits. This arrange- 
ment not only facilitates the operation of the turntable, 
but enables the pit to be used as a snow melter, into which 
the snow cleared from the yard and tracks is thrown. 
The water is, of course, carried off by the drains. 


Accorpine to Mr. 8. J. Cook, everywhere in Canada 
the opportunity for expansion in lines requiring the appli- 
eation of the principles of chemistry, electro-chemistry 
ana metallurgy, is untimited. The needs are for scientific 
men with the knowledge, imagination and energy pro- 
portionate to the greatness of their task, backed by the 
financial assistance of those who have the foresight to 
appreciate the accomplishment which is possible. 


Iw his latest annual report, 
Pretoria, saya that though there was no output of nickel 
ores during the year, and though no further developments 
took place in the Rustenburg district deposits, a very 
interesting aiscovery of rich ore was made in a totally 
unsuspected locality in the Barberton district. This 
deposit is now being developed, and, as the ore is excep- 
tionally rich and very conveniently situated, it is probable 
that more will be heard of the discovery. 


TxeE work of reclamation in connection with the provision 
of berths on the west side of Karachi harbour has. been 
proceeded with during the past year, and though every- 
thing was got ready to make a start with the construction 
of the berths, the Board, in view of the present conditions, 
the general trade outlook and the high price of materials, 
has, since the close of the year, arrived at the conclusion 
that the execution of this scheme should be postponed for 
the present, except the extension of the oil pier and 
approach. 

Tur Boerd of Trade announces that it has instructed 
its agents in Australia to ship a supply of Broken Hill 
zine concentrates to this country, and will be prepared, if 
desired, to maintain supplies to meet the immediate 
requirements of smelters in the United Kingdom. In 
order to enable smelters to restart their works and provide 
employment the Board will be prepared to consider offers 
for these concentrates delivered at works. Offers for 
future deliveries over a period will also receive considera- 
tion. The British Metal Corporation, Limited, of 3, 
Abchurch-yard, London, E.C. 4, has been appointed the 
agenté of the Board of Trade for these purposes. 


In an article dealing with the metallurgy of copper, 


contributed to the Journal of the American Institute of | 


Mining and Metallurgical Engineers, Mr. E. P. Mathewson 
ttracts attention to the importance of the by- jucts 





This letter secidieat hes eiteeraaidantion tothe fact thet 


passe’ in the United States and Canada continually 
run by using small heating stoves for cooking food 
n their berths. 


THE Ontario Government has authorised the extension 
of the a and Northern Ontario Railway 70 
miles north from Cochrane, which will take it within 
80 miles of tide water at James Bay. Work on the exten 
sion will be commenced shortly. 
opening up of a country very rich in natural resources, 
and may have important developments in providing 


Ontario eventually with tide water connections through | 


its own territory. The new objective on the extension 
will be a point on the Abitibi River, known as Tin Can 
Portage. 
obtain 300,000 horse-power in several developments 


ANSWERING a question on Monday night last, Mr. 
\rthur Neal said that he understood that the preparation 
of the electrification scheme of the London, Brighton and 
South Coast Company was in an advanced state. The 
Great Eastern Company had a scheme of electrification 
under consideration, but owing to financial conditions had 
not proceeded with it. He was not aware that these 
schemes had been held up during discussion of terms of 
umalgamation. Mr. Neal added that he was communicat- 
ing with all the principal railway companies, calling their 
attention to the financial provisions of the Trade Facilities 
Bill, and requesting them carefully to consider what 
schemes they were able to inaugurate with a view to help- 
ing to find mew work in districts affected by abnormal 
unemployment. 

Tse formal announcement of the appointment and 
omposition of the Railway Rates Tribunal to be set up 
under the Railways Act may be expected any day. 
\ct provides that the President is to be an experienced 
lawyer, and it was announced seme time ago that Sir 
Francis Gore Browne, K.C., who has been aeting as the 
hairman .of the Rates Advisory Committee, would 

eceive the appointment. The second member is to be a 
person of experience in wary = and we believe 
that Mr. W. A. Jepson, <a lately the parliamentary 
assistant to the general manager, London and ar 
Western Railway, and now the railway representati 
the Rates Advisory Committee, will fill I this post. We We 
laden that Mr. G. C. Locket, of the firm 
Locket and Hinton, Limited, London, is to be the third, 
ommercial, member of the Tribunal. 


in the returns of the New South Wales Railway Com- 

nissioners’ annual report for the financial year ended 

‘une 30th last, the effects of the Arbi! : 
is 


ire 


é shown, and it 
‘rennin will have to 


iF 


i 
‘| 


on 
unduly exeessive 
‘vanced to such an extent that the transportation of the 
Letter class of has been affected. Notwithstanding 
the advanced rates during the year under Yeview, which 
lave added £2,078,173 to the revenue, it has led to a con- 
-\derable diminution of business in the more remunerative 
lasses of traffic. Although an inerease of 24,286,856 ton- 
‘uiles is recorded in goods carried over the figures of the 
previous year, the more remunerative class declined by | 
\04,740,473 ton-miles, and while passenger traffic as a 


whole increased by 6,080,480, first-class traffic declined | should be 5 cwt. or 6 cwt. 


vy 1,371,156 as compared with the previous year’s record. 





is decision means the | 


At this point it will, it is said, be possible to | 





of the smelting operations. Under this head the 

may be mentioned :—Sulphurie acid, liquid sulphur 
dioxide, gold, silver, lead, zinc, zine oxide, zine dust, test 
lead, blue vitriol, litharge, cadmium, bismuth, thallium, 
selenium, and its compounds, tellurium, arsenic, fungi- 
cides, insecticides, phosphate fertiliser, aluminium and 
its compounds, antimony, lithopone, platinum, palladium, 
iridium, nickel and its compounds, fire-brick, and common 
brick. 

INVESTIGATIONS have shown, according to the ZJron and 
Coal Trades’ Review, that the moisture in air at an altitude 
of 100ft. above ground level is about 20 per cent. 
than at ground level, both measurements being made in 
the neighbourhood of a blast-furnace. To meet these 
conditions, the blowing-enyine-hcuse at the Rombas 
works was arranged with the suction orifices of all the 
eight gas-driven blowing engines in @ common suction 
tower 138ft. high. After the new blower was completed, 
in 1915, measurements were carried out, with the result 
that it was found that air taken through the top of the 
tower containeu, on an average, 12 per cent. less moisture 
than air at ground level). 


Werte on the subject of artificial lighting in mines in 
the South African Mining and Engineering Journal, 
W. H. Jones says that the advantages accruing from a 
proper and sufficient supply of light would not only offset 
the actual first increased cost of installing the system, but 
would enormously increase the comfort of the workers, 
improve their efficiency, better the ision and reduce 
the accident rate very materially. result of such a 
combination of improvements would necessarily be a 
reduction of working costs in the mine, and this would be 
reflected in additions to the profits of mining and in an 
extension of the lives of the mines of the Rand with 
mutual benefits to the workers, the shareholders and the 


community. : 
In — a ay oe on * Cracks in Aluminium Alloy 
Castings,” derson, of Pittsburg, Pa., says that 


the ~~ Mey sarniiiibaedipees should be low; overheating in 
the furnace should be avoided. Open-flame furnaces 
should be run with a non-oxidising atmosphere in order 
to avoid the formation of much aluminium oxide, and 
co uently occluded dross in the alloy. Skimming 
4 be adequately and carefully done and the melting 
ractice should be conducted as cleanly as possible. 
foundry floor sweepings should not be charged into the 
furnaces unless sieved, and foreign materials should be 
kept out of the furnace charges. The pouring temperatures 
should be as low as is consistent with filling the mould 
readily with metal ; high pouring temperatures should be 
a 
In replying at a recent meeting of the Birmingham 
Metellurgical Society to the discussion on his pape 
concerning “‘ Combined Iron and Steel,” Dr. Percy and 
muir said there could be an infinite variety of the composite 
arrangement, i the mechanical difficulties could 
be over. was emphatically a case where science 
t to catch up with the practical work already done. 
He had found no danger from piping, provided the weld 
was properly done. An efficient weld was purely @ matter 
of good workmanship, but it was essential there should 
be no delay in the withdrawal of the dividing plate used 
to separate the two metals in the ingot mould The pro- 
cesses must be practically instantaneous. As the material 
was produced in a crucible, the size limit of the ingots 
The system had been found to 
work very effectively with tungsten and chromium steel 


| 
the Inspector of Mines, 


lower | 























































































































Miscellanea. 





A JAPANESE steamer was recently bunkered at Cardiff 
with 2050 tons of coals in twenty-six hours. 


SeveraL Nanking merchants in Shanghai propose to 
organise a waterworks company in Nanking. A meeting 
was held at the Nanking Guild recently to discuss its 
organisation. 

Ir is proposed to construct a cement factory at Owen 
Sound, Ontario, having a capacity of from 3000 to 4000 
barrels per day. There is an ample supply of raw materials 
in the locality. 

In connection with the International Peace Exhibition 
to be held in Tokyo in March next, a large and important 
section is being reserved for goods of British, Continental, 


| and American manufacture. 


A BLAST-FURNACE, said to be the first in Argentina. 
has recently been installed near the city of Jujuy. There 
are deposits of iron ore in the vicinity. The furnace is 
producing about 24 tons of pig iron per day. 

Tue third blast-furnace at the Broken Hill lion and 
Steel Works (Australia) has been started. The new furnace 
has a capacity of 500 tons per twenty-four hours, which ix 
considerably more than either of the other furnaces can 
produce. " 

Durie September the world’s record in Was 
broken at the Van Ryn Deep Gold Mine, Africa, 
when 248 fathoms of stope 69in. wide were broken on 
seventy-eight machine shifts, The work was done wit) 
three Holman drills. 


DerInire steps are at last being taken, according to tlic 
Chemical Trade Journal, to hasten the formation of ~ 
Institution of Chemical Engimeers. At the 
Club, London, on November 9th, a meeting is to be held, 
at which Sir Arthur Duckham will preside, for the cis 
eussion of the best method of its formation. 


Se ne eee that 
re Se mshi 
of Sir James is ae 
the Present rubber situation in Colonies and Pro. 


tectorates, “‘ and to advise what remedial measures sho. | | 
be taken to improve the existing situation.” 


Orzrations at the derelict lead mines financed 1) 
members of the Derbyshire Miners’ (Collieries) Federation 
have been pushed forward so far that all the necessary 
work underground has been executed and plant provide. 
and a large quantity of lead ore awaits treatment. Opera 
tions may be begun within two or three months. 


A PRoPosAL to inaugurate a Scientific Industries Clu! 
in Newcastle has already been made a working proposition 
by the Society of Chemical Industry, and it is desired to 

the scheme to include all other branches of mecha. 
nical practices—mechanical engineering, electrical engi. 
neering, &c. About fifty members have signified willing- 
ness to go on with the scheme, but a larger number is 
required if the club is to be a success. 


AN agreement hes been arrived at between the Auckland 
(N.Z.) City Council.and the outside local bodies regarding 
the formation of a single electric power boerd for the 
Auckland metropolitan aree. The Council’s electricity 
undertaking and its tram service will be taken over by the 
board at a price to be fixed later. The capital expenditure 
on the electricity works to June 30th last amounted to 
£506,749, while the tramway assets tote] £347,041. 


For the purposes of the reclamation scheme at Bach 
Bay, Bombay, it is proposed to use a large suction dredger. 
but pending its completion a small dredger has been 
purchased, and it is hoped that the two dredgers will 
enable the reclamation toe be completed in six years. The 
cost of the reclamation is expected to be four million 
sterling, and in return the Government hope to secure 
at the end of seven years four million square yards of 
building ground 

In a few weeks’ time a noteworthy improvement will 
be effected in the wireless telegraph service between 
Madrid and London. At present it is possible to exchange 
traffic at certain hours, but delays and irregularities oceur. 
Soon, thanks to new apparatus and a re-distribution of the 
traffic, a continuous exchange of messages between Madrid 
and London will be commenced. For this purpose the 
station at Aranjuez, near Madrid, which was overloaded. 
will be set aside for traffic with England and France, while 
the station at Llobregat, near Barcelona, duly reinforced, 
will be the centre of 7, and distribution of message~ 
from and to Italy, Germany, and Austria, and the new 
Gentral European States. y station at Madrid. 
for British traffic, already in operation, and one to be 
put inservice eventually at Santander, for French trafti: 
will complete the new system. 

Tur dissatisfaction of those who participated in the 
autumn Fair at Lyons has revived the old controversy 
concerning the utility of holding several exhibitions of 
this kind. Lyons has certainly the merit of being the 
first city to organise a World Fair in competition with 
the one at Leipzig, and when Paris and then Bordeaux 
followea her-example there developed a certain amount 
of friction that has somewhat detracted from the success 
of all the Fairs. Tho grievance against Lyons is the alleged 
spirit of commercialism which makes too great inroads 
upon the pockets of visitors, and it is certain that during 
the engineering Fair held during the month, the number 
of visitors was very ogy = tang the a peaied samy 
sarticipation of many was entirely un uctive 
tn view of this failure, the Fair Committee ye 
to open the meeting to the engineering es 
and to hold pee aneell Fair in the autumn; but 
there is a growing impression amongst manufacturers 
that one meeting a year is sufficient, and it is proposed that 
as the Paris Fair is devoted exclusively to the French 
ind and the fener Fair is international, the meetin. 
at should be mainly colonial. In this way there 
would be no clashing of interests. It remains for the 
Lyons Committee to ensure for the International Fair 
a revival of its former success by offering greater induce- 
ments to visitors who, it must be admitted, are often 
deterred from undertaking the journey by the fear that a 
prolonged stay in Lyons will be too onerous, 
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LIVERPOOL OVERHEAD RAITLWAY—AUTOMATIC SIGNALS 
McKENZIE, HOLLAND AND WESTINGHOUSE POWER SIGNAL COMPANY, LIMITED, LONDON, ENGINEERS 
(For description see page 488) 

















FIG. 2-AUTOMATIC TRAIN STOP “ 











FIG. 3—AUTOMATIC TRAIN STOP “ 9 FIG. 4-SIDE VIEW OF SIGNAL AND RELAY 
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The Industrial Application of Research. 


History is not wanting in examples of the loss 
by the country of its origin of the value of inventions 
and discoveries. England has not always been the 
loser, but the classical example of the loss of the 
aniline dye industry, which was. hers by birthright, 
is more familiar than any other, and is always 
advanced by those who believe their own country is 
invariably in the wrong. On the other side of the 
scale we might put, as, at least, a partial counter- 
balance, high-speed steel, which was first brought into 
practical use in America, but was, and no doubt still 
is, more largely manufactured in Sheffield than else- 
where. Scientific discoveries, the fruits of research, 
cannot always be protected by letters patent, and the 
industrial development of them, as a consequence, 
depends, in such cases, sometimes upon the enterprise 
and foresight of manufacturers and sometimes. upon 
conditions which give an advantage to one 
nation over another—as, for example, in the Bohe- 
mian glass industry. In other cases the invention or 
| Giacovery becomes in a few years a world-wide pro- 
| perty, and is employed by many or by all nations. 
In inventions and discoveries of this description, 
Great Britain may claim a very proud place, and it is 
| doubtful indeed if any country can show so long a 
To this list she has 
now added, in the metallurgical field, two of the 
highest potentiality—the discovery by Brearley of a 
rustless ferrous alloy, and the discovery by Dr. Rosen- 
hain and his colleagues of a series of aluminium 
alloys of very remarkable properties, properties 
which, as we observed in our last issue, give rise 
to the hope that some day these light and strong 
alloys may be put to great industrial uses. 

Sooner or later the future of every great scientific 
discovery lies in the hands of the manufacturer. The 
researcher, by patience and imagination, adds to our 
knowledge ; but by reason of the conditions under 
which he labours, the cost of his products is always 
very great. He can do no more than show that, let 
us say, a new metal can be produced by the methods 
he employs. But his methods are not the methods 
they are the methods of the labora- 
and between the two there is a vast difference. 


natura! 


tory ; 


\Industrial and commercial success depend upon the 


possibility of converting a laboratory process into a 
workshop one, and in the making of that conversion 
the enterprise, courage and imagination of the manu- 
facturer are called for. Take the specific case of these 
alloys of aluminium with the physical properties of 


steel, which Dr. Rosenhain and his colleagues have 


we must | 


discovered by a prolonged and delicate investigation. 


There is no question whatever about the industrial | 


value of some of them, and Mr. Hoblyn, of the 
Vauxhall Motor Company, told the meeting at the 


| 


| Institution of Mechanical Engineers on. Friday. last | which we print to-day, and partly because we believe 


that the motor car manufacturers wanted them—or 
at least one of them, the famous alloy Y. Can 
this metal be made industrially ¢ That is the ques- 
tion upon which its future hangs. Can it be produced 
in quantities and at a price that will open for it a 
field of commercial usefulness ? Dr. Rosenhain says 
it can, and he told the meeting that it had been pro- 
duced by ordinary factory methods in the Royal 
Airship Works at Cardington. But he did not say 
what it cost. Let us hazard a guess that the price 
was something in the neighbourhood of 4s. a pound, 
or about £450 per ton. Obviously, as an industrial 
metal, it has not a chance as long as its price is so 
high. Duralumin cost more at one time, but it was 
only used for purposes in which there was no alter- 
native. We hope to see the best of the aluminium 
alloys used generally, but that hope can never be 
realised until the price is much lower, very much 
lower than at present. What price purchasers will be 
prepared to pay for its remarkable properties can 
only be discovered by experience, and that experience 
cannot be gained till a manufacturer takes up the 
production of the alloy on a business scale. We do not 
pretend that that is a light proposition. Not only 
would a good deal of money have to be invested in 
plant, but a great deal would have to be sunk in 
experiments and in the costly work of teaching a 
staff of workmen and overseers. But on the one hand 
success means not only fortune for those engaged in 
the enterprise, but the establishment of a new industry 
in Great Britain, and on the other hand failure to 
develop the discovery here will result in its development 
elsewhere in Europe or in America, and this country 
will then be forced to buy it from a foreign maker. There 
is, of course, the familiar alternative. Wait for some- 
one else to make the costly experiments. Following 
that plan, we must sacrifice many of the possible 
gains. We sincerely trust it will not be followed. 
We sincerely trust that some manufacturer here will 
exhibit the courage, and that some financiers will 
show the adventurous spirit, and enter upon the pro- 
duction on a commercial scale. We should regret it 
indeed if a discovery which is wholly British, a dis- 
covery which promises so much, were allowed to 
escape us, and that the fruits of it fell into other 
hands. 

We have spoken principally of aluminium alloys, 
but we have in stainless steel another purely British 
invention of the first water that is also, we are certain, 
destined to enjoy a future of the highest importance. 
At the moment it is fortunately in a better position 
than the aluminium alloys. In the first place, it is 
cheaper, and in the second it is already being deve- 
loped by steel makers. Much has yet to be learnt 
about its manufacture on the big scale, but several 
firms are working towards that end, and before many 
years are past we shall see it figuring in specifications 
for machinery and metallic structures. In it and in 
aluminium alloys we have the great metals of the 
future ; it is with the greatest pride that we remember 
they are British, and it is our hope, as it must be the 
hope of every British engineer and of everyone who 
has the welfare of this country at heart, that they 
may both be brought to commercial importance in 
our midst. 


Mr. Clynes on Unemployment. 


Amonest the Labour leaders there are a good many 
who have clear and logical views on economic ques- 
tions, and who, at least in their studies and in private 
conversations, exhibit no class hatred, no revolu- 
tionary tendencies, but show instead a calm wisdom 
unruffied by party strife, and as rational as that of 
any detached philosopher. In this little group of 
men Mr. Clynes shines, and he enjoys the exceptional 
honour of being still respected by Labour, despite 
the fact that he is also honoured by Capital. He 
rarély says anything with which Capital can disagree, 
save in those cases where the opinion of Capital itself 
is divided, and though he not infrequently urges 
Labour to think and to act upoh lines very different 
from those laid down by the demagogue and the 
agitator, he may always count on the support of a 
great number of workpeople who take a broad view 
of industry, who know that industry is greater than 
the men—be they employers or employed—who 
make it, arid who are ready to listen to sane policy 
and to work peaceably in the belief that thereby the 
welfare of their country, and incidentally their own 
welfare, will be ensured. Behind all the “ hot air” 
that disturbs Labour there is a large reserve of 
common sense, and to that common sense Mr. Clynes 
addresses himself and for it he is the spokesman. 

A typical article from his pen appears in the 
November issue of the Nineteenth Century, and from 
it we desire to make a few quotations, partly as the 
reply of Labour to a letter on * Unemployment,” 
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good will be done if the public more generally recog- 


nises that there is amongst the Labour leaders of 
to-day a very much wiser element than that which 


looks for strife and revolution as the cure for all | 


social ills, and centres its ill-will upon the destruction 
of capitalism. Speaking of coal, Mr. Clynes writes : 
‘ Coal is our foundational industry. For that 
supply the miners should neither be underpaid nor 
overworked, and means must be devised to dispei 
the illusion that reduced output in the case of any 
worker affords an opportunity of employment for 
another worker.” Merely remarking that if miners 
should not be overworked or underpaid, it is at least 
as important that they should not be underworked 
and overpaid, we direct attention to the latter part 
of the quoted passage. Continuing, Mr. Clynes 
insists upon his point: ‘* Lessened production,” he 
writes a little later, “is the first substantial cause oi 
high prices. High prices diminish the purchasing 
powers of workmen or of others, and choke factories 
and warehouses with goods which people are-too poor 
to buy. People who in other lands are not producing, 
either because of trade depression, political conflicts 
or strife and war, have not the necessary means to 
buy from us what we want to sell them. But and 
this is the point—“ so far as they have the means, 
those means would be increased, not by making our 
goods dear to them, but by making them as cheap as 
possible.” Still enforcing this argument, ‘ Under- 
production,” says Mr. Clynes, “is neither a cure nor 
a protection for workmen, and it will pay them to do 
their duty, even if employers fail to do theirs. . . . 
It is proper for the workers to secure 
against unemployment and against additional output 
being of greater benefit to employers than to anyone 
else, but, even if safeguards could not be obtained, 
greater output would still be desirable, because it 
would confer greatest benefit upon the wage-earning 
class.” There is a little lack of clearness of thought, 
or possibly only of expression, in the latter part of 
this passage, but it is of small moment. Mr. Clynes 
points out to the workers that increased productivity 
will benefit them. Personally, we do not think it 
matters very much whether it is “ of greater benefit 
to the employers than to any one else,” for in any 
case the fraction secured by all the employers in the 
land is very small relatively to the amount that 
passes through the hands of Labour. Workers 
rarely understand what a very insignificant sum it 
is that builds up the apparent wealth of their em- 
ployers. The owner of a works who increases his 
income by four or five hundred a year and starts a 
motor car appears to his employees to be rolling in 
money, but were these few hundreds distributed 
amongst them they would hardly recognise the im- 
provement in their condition. As a matter of fact, 
and we believe Mr. Clynes will agree with us, it is 
almost impossible for an additional output to be of 
greater benefit to the employer than to the employees, 
unless it is quite insignificant in proportion to the 
number of workers. Finally, on this point, writes 
Mr. Clynes, * This is not a plea for cheap labour. 
It is a plea for efficiency, consistent with good wages 
and reasonable hours of employment. . Low 
production strengthens the profiteer, and puts the 
consumer at the mercy of those who can charge high 
prices because things are scarce. Production is only 
one aspect of our industrial problem, but the state 
of that problem just now makes it essential in the 
workers’ interest to proceed without delay to reduce 
the cost of the things we want to sell by fairly observ- 
ing the old moral motto of British workmen of a 
full day’s work for a fair day’s pay.” 


Mr. Clynes discusses briefly some of the plans to 
alleviate the present distress or improve the position 
of trade, but to the end his article, as the preceding 
extracts show, is a plea for the removal, in the 
workers’ interest, of the principles of “ ca-canny.” 
We are glad to see that all the better Labour leaders 
are beginning to protest against this futile policy ; 
we are glad to see a recognition of the fact that, in 
words used by Mr. Brownlie in the Weekly Dispatch 
a week ago, “ It is realised that production alone is 
wealth, and that by production alone can wealth be 
maintained.’ If, finally, we could see the workpeople 
indifferent to those who are stirred by envy and, 
alas! by class hatred and malice, indifferent to what 
employers were earning if they themselves were in 
receipt of good money-and enjoying steady occupa- 
tion, we should soon be on a fair way to better indus- 
trial conditions. “If,” says Mr. Clynes,” in con- 
clusion of his article, “ capitalists and employers 
do their duty they have a right to require 
from workmen a corresponding duty in the complete 
abandonment of any idea that working-class interests, 
either individually or collectively, are advanced by 
curtailment of production or by the deliberate 
avoidance of the full service which workmen honestly 


should render,” 


safeguards 


The Institution of Civil Engineers. 

EXCERPTS FROM THE PRESIDENTIAL ADDRESS OF 

WILLIAM BARTON WORTHINGTON, NOVEMBER Isr, 
1921, 


L HAVE great sympathy with the divisional main- 
tenance engineer on a railway. Much of the most 
difficult and responsible work on which the safety 
of the traffic depends is quietly carried out under 
his supervision, and makes little show in the public 
eye unless something goes wrong. Part of his duty 
is the supervision of the renewal and strengthening 
of bridges to meet the greater loads which the con- 
stantly increasing weight of the locomotives and their 
individual axle loads has brought upon them, It 
says much for the design and workmanship of the 
stone and brick bridges and viaducts of the early 
railways that they have withstood so well the enor- 
mous and unforeseen increase in the demands made 
upon them. 


Outp Ramway BRIDGEs. 


A short history of one of these early structures, | 


which illustrates some of the problems of main- 
tenance, may be of interest. It is one of the graceful 
laminated timber-arch viaducts which Joseph Locke 
(President 1857-59) constructed on a number of his 
railways, for instance, on the Manchester and Sheffield, 
the Lancaster and Carlisle, the Seottish 
and the Western of France. 
| father was in the third year of his six years’ pupilage 
‘to Locke. One day towards the end of that month 
| Locke came into the room where he was working 
and handed him a letter and sketch from his assistant, 
|W. B. Buddicum,' giving some particulars and 
dimensions of the laminated timber-arch viaducts 
which John and Benjamin Green? had recently 
erected for the Newcastle, North Shields and Tyne- 
| mouth Railway, and instructed him to get out draw- 
| ings for viaducts on the same principle for the Man- 
‘chester and Sheffield Railway. My father entered 
on the work with enthusiasm. May I quote from his 
|diary ? May 13th, 1840. Drawing timber viaduct 
| 120ft. span and 40ft. rise for the Sheffield Railway. 
| At office till twelve o'clock.” “May 14th, 1840. 
Drawing timber viaduct. At office till 10 p.m.” 
These diary entries show that a hard-working pupil 
| in those days had very good work and plenty of it. 
| The lofty Broadbottom and Dinting viaducts on the 
| Manchester and Sheffield Railway (now Great Central) 
‘for which these drawings were made, were shortly 
| afterwards constructed by A. 8. Jee, M. Inst. C.E.,? 
resident engineer on the railway. Subsequently, in 
1845, as resident engineer under Locke on the Lan- 
easter and Carlisle Railway, my father constructed 
| one of these viaducts over the river Lune at Lan- 
; easter. This viaduct carried the main line traffic 
| of the London and North-Western Railway to Scot- 
\land. When that company acquired the Lancaster 
| and Carlisle it was decided that the timber arches 
should be replaced by an iron structure. The viaduct 
would have continued to carry the traffic safely for 
| some years longer in spite of the increased weight of 
| locomotives since its construction, but a large oil 
| works had been established in its immediate vicinity, 
and the increased risk of the destruction of the 
| bridge by fire, which would have severed the con- 
| nection of the London and North-Western with 
| Scotland, was the determining factor. So in 1865-6 
|my father replaced the timber arches after a life, 
somewhat prematurely terminated, of twenty-one 
years by a less inflammable structure consisting of 
continuous wrought iron box girders carried by the 
| original stone piers with cross girders and a timber 
| floor. By the courtesy of Mr. Trench, chief engineer 
|of the London and North-Western Railway, I am 
| able to complete the history of the bridge to the 
present time. The old box girders and cross girders 
still continue in use, but the timber floor was replaced 
in 1894 by steel beams carrying longitudinal chair 
| timbers and floor plates. This history speaks well 
| for the careful maintenance of the old wrought iron 
| superstructure which has been in use for fifty-five 
| years. Mr. Blundell, chief engineer of the Great 
| Central Railway, informs me that the two viaducts 
on the Manchester and Sheffield Railway (now Great 
Central) have a somewhat similar history, the original 
| timber arches having been replaced by wrought iron 
| box girders after a life of sixteen years (1844~60),* 
and further strengthenings having taken place in 
, 1893 and 1917. I am indebted to Mr. Bengough, 
| chief engineer of the North-Eastern Railway, for 
| the history of Green’s Ouseburn viaduct, the proto- 
type of these bridges; it was brought into use in 
1839. In 1867, after a life of twenty-eight years, the 
timber arches were renewed in wrought iron, the 
timber decking being retained in use until 1896, when 
| it was renewed with wrought iron. The history of 
these bridges raises the question how far it was a 


1 M. Inst. C.E. (1845-87). Author of the notes on the various 


hools for eng’ s in France in the Institution’s ““ Education 
| and Status of Civil Engineers,”’ 1870. 
2 See paper by Benjamin Green, M. Inst. C.E. Proc. Inst, 
| C.E., vol. v., p. 319. . 
3 See paper by A. 8. Jee, M. Inst. C.E 
vol. v., p. 216. 
* See paper by Sir William Fairbairn, M. Inst. C.F, 
Inst, C.F, vol. xxii., p. 927 
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Central, 
In April, 1840, my | 


! 

|sound proposition financially to erect these large 
span timber arches rather than ® more permanent 
| superstructure in the first instance... No doubt there 
was @ great saving in ‘first cost im Locke's Lune 
viaduct, with its timber arches, as compared with the 
| viaduct with elliptical stone arches of similar span 
which Vignoles erected over the Ribble at Presto, 
at about the same time for the North Union Railway 
| which now, like the Lancaster and Carlisle, is part 
of the London and North-Western main line ¢, 
Scotland. On the other hand, the cost of maintenance 
of the Lancaster structure must have been much 
the greater of the two. There is no likelihood, how. 
ever, of the maintenance records for these two viaducts 
from the date of their construction being still in exist. 
ence. In considering the suitability of these large 
span timber arches the financial conditions at the 
time of their construction must be borne in mind. 
| The Lancaster and Carlisle Railway was the last link 
|in the West Coast route through England, and it was 
| important to push it through as quickly as possible ; 
| whereas, at the time when the substitution of iron 
| girders for the timber arches was decided upon the 
| line was earning large dividends. 

Tue LNstITurTion. 

The earliest recorded use of the name civil enyi 
| which I have been able to trace is 150 years ago, on 
March 15th, 1771, in the minute recording the forma. 
tion of a society or club which later gave rise to the 
Society of Civil Engineers, now known as the Smea 
tonian. Some years later the “Society of Civil 
Engineers * was revived on a more strictly profes 
sional basis, and in the same year—1793—Smeat, 
in the preface to his account of the Eddystone Light 
house, speaks of “‘ my profession of a civil engin: 

Twenty-five years later—January 2nd, 1818- the 
Institution of Civil Engineers was founded. he 
founders were, as pointed out by Dr. Tudsbery in 
his record of the origin and progress of the Institution 
of Civil Engineers, read at the centenary mevt ing 
on January 8th, 1918, for the most part men engaged 
in the construction of machinery, and their use 
of the expression “ Civil Engineer” in the title ot 
the new Institution was in accord with the distinct iv 
drawn then and subsequently between “ Civil © aid 
“* Military ’” Engineers. 

Ten years later—June 3rd, 1828—our Ro 
Charter of Incorporation was granted embodying tlhe 
well-known statement of the objects of the Institution 
and of the “species of knowledge which constitute 
the profession of a Civil Engineer.” There is no doubt 
that at its birth, at the tinie of the granting of tl. 
Royal Charter, and throughout its 103 years ot 
vigorous life and action, these words in its title have 
stood for civil engineers in every branch of pro 
fessional engineering with the exception of thx 
military. 


eer 


al 


EDUCATION. 


As a result of experience commencing with my own 
pupilage, I am of opinion that the best way for th: 
young engineer to obtain his practical training is b) 
means of pupilage after graduation at one of the 
many universities, old or new, which have engineering 
schools: The relation between a chief and his pupil 
is a very satisfactory one for both parties, always 
remembering that both have their obligations. In 
the old days a boy often went straight from schoo! 
into his pupilage to a civil engineer. To-day, if we'll 
advised, he takes his university or college course vo! 
at least three years before doing so. This affects th: 
financial question, with the result that men otherwi~ 
suitable in character and education for the profession 
of civil engineer not infrequently cannot afford tl: 
premium for a pupilage. 

An arrangement, however, adopted for recruiting 
the engineer's professional staff to suit the condition- 
of a great railway company, has been found to work 
well both for the young engineer and for the com 
pany, and meets such cases. Young men who ha 
taken a good university degree were, on leaving 
college, taken on to the staff at a small salary, which 
was raised at the end of each year of service. The) 
undertook to remain with the railway company [0 
three years, but the company could terminate tli 
engagement at any time during the three year- 
Special facilities were given them for becoming 
acquainted with such varieties of work as the eng’ 
neer’s office and works afforded. They were employees 
of the railway company, subject to its conditions, 
and not personal pupils of the engineer. It had bee 
found by experience elsewhere that the condition 
to stay with the company for three years was nece~ 
sary, as otherwise, after a year or so, when the advan 
tage was nearly all on one side, the young man mig!'' 
obtain a nomination abroad, on the ground that | 
had gone through an engineering college course and 
had had a year’s training on the staff of the engine 
of an English railway. That the arrangement I hav: 
described was satisfactory to the young men we- 
shown by the fact that under these conditions hig!) 
grade university men were forthcoming for suc! 
vacancies as occurred from time to time. 

It not infrequently happens that a man on leavin + 
college, after having taken a degree in engineering. 
takes a salaried position of a kind or under circum 
stances which preclude its being accepted as train. 
to qualify for corporate membership of the Institu 
| tion, with the result that such admission must be long 
| postponed, if ever attained, Now that the Tnstitution 
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has decided to permit men while at college to be | Club, Manchester; Mr. Alfred R. Bellamy, Mr. | that all sections should strive for high wages, pro- 
nominated for studentship of the Institution by pro- | Bissett, of Platt Bros., Limited ; Principal Jones, of | viding it was recognised that high wages are only 


fessors under whom they are working, and who are 
corporate members, without the condition hitherto 
insisted upon that the student should have in advance 
made arrangements for his practical training, I 
venture to hope that they will exercise care to see 
that those of their students who intend in due course 
to become corporate members of the Institution 


understand the importance of arranging for practical | 


training a8 civil engineers under one or other of the 
alternatives set forth in the by-laws. 
Tue ENorverer’s Pay. 

Out of all the endeavours of many members to help 
the Couneil to further the interests of the Institution, 
emerges & substantial feeling that the effort required 

-and often the sacrifice—to attain competence in 
civil engineering, is ill-requited by many employers, 
and especially by the State and public bodies. 
Requests are often addressed to the Institution that 
its influence may be used to secure some improvement 


of the position of members engaged in icular 
services —an object difficult enough to fulfil without 
being told to mind’s one’s own business, as 


commercial relations betwéen employer and employed. 
This does not, however, dismiss the question. It 
is there, and it must be admitted it has not been 


answered effectively. It will be known through the | 


medium of Couneil reports and similar statements, 
to those who read them, that the Council have in 
such ways as appeared to be justified and prudent 
sought to improve the position of members of the 


Institution who serve under public authorities of 
various kinds—an improvement which, if secured, 
would quickly reflect on the status of civil engineers 


in other avocations. 
The clear practical way of assuring to members 
of the Institution a full share of the benefits it has 


conferred, and can yet confer, upon the civil engi: | 


| the College of Technology ; Messrs. R. Williamson | possible with high rates of production. If Labour 
| and Daniel Adamson, members of Council ; Brigadier-| would show active willingness to co-operate with 
| General Magnus-Mowat, C.B.E., secretary of the | other sections of the industry to secure high pror 
Institution ; and the members of the local committee, | duction, then high wages would result ; but if u- 
| Messrs. Alfred Saxon, F. W. Reed, C. H. Hunt, H. | would not so co-operate, wages must fall. Engineer- 
| Richardson, and Mr. Dempster Smith, the local | ing depended for its very existence on the demand 
| honorary secretary. | from other industries for labour-saving contrivances, 
In his short address the chairman, Mr. Charles Day, | and it was anomalous that we should have in our own 


_ said the main object of the formation of local branches | industry resistance to the adoption of labour-saving 











| was to encourage a greater intercourse between 
| members and to bring into the discussion on papers 
'@ much larger proportion of the members who had 


| devices and unwillingness to make efforts to accelerate 
| production. 
| The toast of “ The Institution of Mechanical Engi- 






special experience of the subjects dealt with than was | neers '’ was proposed with humorous embellishments 
possible if meetings were mainly held in London or | by Mr. H. Fildes, and responded to by Mr. William 
|im- any one centre. It was essential to an engineer to | H. Patchell in an excellent speech, in which he com- 
| be able to give clear explanations of his work and | plimented the local section upon its auspicious 
productions, a quality which was particularly capable | inauguration, and expressed his best wishes for its 
of by practice, and nothing helped so | future development. The toast “‘ Local Industries " 
much ‘ knowledge of anything as the | was given by Mr. A. R. Bellamy, member, and 
explaining of it, « in writing or verbally. The |responded to by Mr. Austin Hopkinson. Mr. 
branch meetings, he said, by encouraging such expla- | Bellamy’s remarks were chiefly devoted to a restro. 
nations, and thus the hearers, were even | spect of the local engineering industry, in the course 
more beneficial to the speakers ; whilst the friendships | of which he emphasised the importance of personal 
80 often formed at such meetings, not only were of | contact between the employers and workers, and 
the greatest value, they added very greatly to the | contrasted the conditions now prevailing in this 
| pleasures of life. |respect with those of a few generations ago. Mr. 
The local branches would also try to arrange visits, | Austin Hopkinson replied in characteristic fashion, 
such as those already made this season, and thus give | and reminded those present that the industrial con- 
to members opportunities fo seeing what other engi- | ditions which prevailed in the nineteenth century 
neers and other industries were doing, and in that | would not apply to those of the twentieth century, 
way widen the members’ knowledge of industrial | nor would a man’s suécess be measured by the wealth 
developments. Remembering that the Institution | he accumulated. He said the workers would have a 
had members all over the world, Mr. Day trusted | much larger share of the profits.of the engineering 
| that before long we should have a chain of branches | trade than hitherto, and that it was the duty of the 
encircling the Empire, and not only helping forward | employers to be content with @ co ively small 
the prestige of British engineering, but also cementing | share. Incidentally it may be mentioned that Mr. 
| still further the solidarity of the Empire. | Hopkinson combines with his parliamentary duties 
Mr. Day then took up the subject of the history of | the direction of an engineering works near Man- 
chester, where he has for some time had in force a 




























neering profession, is to secure that the term which | internal combustion engines, with special reference 
designates that profession, and has obtained its high | to developments in the Manchester district, which 
value through our Institution, may be understood had taken so large a part in the evolution of that type 
by all and sundry to mean @ person found by it to/ of prime mover. He said that the youthfulness of 
be qualified. Such was the success of the Institution | the industry would be appreciated when he reminded 


in its earlier days in establishing the of | ‘his hearers that two pioneers who had exercised a 
civil engineering, and so little was it careful to safe- | wide influence on the industry, namely, Sir Dugald 
guard its title, that a simple iption of profession | Clerk and Mr. H. N. Bickerton, were both still taking 
then formally assumed and rendered valuable by | an active part in it. Most of the two-stroke cycle 


its efforts cannot now be claimed exclusively by its | engines which Sir Dugald Clerk invented were made 


| system of co-partnership that is said to have proved 
|@ very happy one for those whom he employs. He 
is a great believer in the necessity for wage-earners 
| becoming capitalists, and looks to developments in 
| that direction as a solution of the labour problem of 
| the future. 

| The toast “Our Guests” was proposed by Mr. 
Loris E. Mather, member, and replied to by Mr. 
Alderman W. Walker, chairman of the North 











members, who, it appears, must accordingly adopt 
some modified term if they wish to distinguish their 
calling clearly. 

It is impossible to insist too strongly that training 
is of the essence of the matter that lies at the root 
of all this. It must be obtained in the civil engineer's 
office and in or upon engineering works. If a man is 
to be a civil engineer, he must have, in the words of 
the charter, “that species of knowledge which con- 
stitutes the profession of a civil engineer,”’ to promote 
which the Institution was founded. I claim for the 
Institution that it has from the very first made its 
object the improvement of the profession of civil 
engineering, and by profession I mean the possession 
of particular knowledge. The question naturally 
arises, What is this particular knowledge, and what 
is the training essential to its acquisition? The 
answer must be that the Institution of Civil Engineers 
is the authority to determine that. It is the original 
and only body in Great Britain constituted by act of 
the Crown to promote the profession of civil engi- 
neering, and its rules in regard to education and 


practical training have been laid down with the 


greatest care by those most competent to judge 
what is required in these matters. Civil engineering 
is not born in @ man, nor can he have it thrust upon 
him by means of a suitable appointment, but he must 
achieve it through education, training and experience. 


Until he has done this, he cannot claim to be a civil 


engineer under our charter and by-laws. 


institution of Mechanical Engineers, 
North-Western Branch. 


Ir was a happy idea of the Committee of the 
North-Western Branch of the Institution of Mech- 
anical Engineers to open its first real session with a 
dinner rather than with a business meeting and the 
customary address, because it provided a better 

atmosphere ” for making friendships and enabled 
the Committee to extend hospitality to some of the 
leaders in other branches of engineering as well as 
to the “ big-wigs "in London. For the first function 


| the kind the attendance must be considered very | 
gratifying to Mr. Charles Day, the chairman of the | 


local committee, and, together with the excellent 
speeches which followed the chairman’s address, 
must have made a highly favourable impression on 
the members of Council who were present. * Amongst 
the 170 or so persons who attended were Mr. Austin 
Hopkinson, Mr. H. Fildes, Mr. W. Walker, chairman 
{ the North-Western Centre of the Institution of 
Electrical Engineers; Mr. Loris E. Mather, Mr. 
William H. Patchell, vice-president of the Institution 
of Mechanical Engineers ; Mr. H. N. Allott, chairman 
of the loeal section of the Institution of Civil Engi- 
neers ; Mr, J, S. Webb, president of the Engineers’ 


at the Hollinwood works now forming part of the | Western Centre of the Institution of Electrical Engi- 
works of Ferranti, Limited; whilst Mr. Bickerton’s | Peers, who advocated joint local meetings of the two 
efforts resulted in the formation-of the National Gas | Institutions. A highly successful evening was brought 







Engine Company. The late Mr. Williams, of the 
Stockport Gas Engine Company, now blended with 
Ruston and Hornsby, Limited, was another man in 
the district who exercised considerable influence 
in the early days of the industry, in conjunction with 
his colleague Mr. A. R. Bellamy. In connection with 





to a fitting conclusion by Mr. Daniel Adamson, 
| who took upon himself the duty of proposing the 


| health of the chairman, “‘Our Day,” to which Mr. 


Day, in a brief reply, commended the good work of the 
local honorary secretary, Mr. Dempster Smith. 


‘ Pay . . | 
any industry, Mr. Day said it was interesting to | 


surmise why the industry developed more in one | 


centre than in another. Supplies of raw material or 
proximity to a market often presented the explanation, 
but in the present case the raw materials were widely 
spread, and the market world-wide. In such a case 
| the development in one district was more probably 
due to the initial enterprise of one man or group of 
men. In the gas engine industry the enterprise of 
Messrs. Crossley Bros. in the early days had been a 
factor of first importance ; but the work of Sir Joseph 
Whitworth and other manufacturers of machine tools 
was perhaps an equally large factor, for gas and oil 
engines had always required a higher standard of 
workmanship than was necessary with the early types 
of steam engines, and that standard was more easily 
attained in Manchester than in any other part of the 
country, as the tool trade had developed in engineers 
and workmen familiarity with accurate production. 

ing over the patents and other records of 
past work, Mr. Day said he was impressed by the 
enormous efforts which had been made before we 


arrived at our present state, and how large had been | 


the proportion of failure to success. Fortunately, 
however, many of those who had laboured in that 
field had not allowed want of success to damp their 
ardour, but had striven on until, by their steadfast 
industry and enterprise, they had commanded success. 
' The indebtedness of the world to such men could not 
be over-stated. 

Turning to general matters, Mr. Day said the state 
of trade, not only in engineering, but in practically 


all other trades, was so abnormal that he felt bound | 


to touch upon it. We had before us the anomaly 
that there was a world-wide need for commodities, 
and yet there was no work for many of those who 


than ever before, but it was not a new condition, and 
attributed it to high cost of production rather than 
to any other cause. We had gone through a period 
| of large increases of wages without equivalent increase 

of production—in fact, without any increase of pro- 

duction—with the consequence that our productions 
| were far too costly. In Germany high cost had been 
counterbalanced by depreciation of money values, 

and as a consequence that country was better off in em- 
ployment than we are. But that remedy was a double- 
| edged and very dangerous one ; the true course was 
|to reduce the cost of production by enterprise, 
organisation and all-round effort. Jt was very proper 


make the commodities. Depression was more acute | 


it was not due to a surplus of commodities. He | 


WRECK STATISTICS FOR 1920. 
| ne 
| THe statistical summary of vessels totally lost, broken 
|}up, condemned, &c., recently published by Lloyd's 
Register shows that, during 1920, the gross reduction in 
the effective mercantile marine of the world amounted 
| to 585 vessels of 657,554 tons, excluding all vessels of less 
| than 100 tons. Of the total 370 vessels of 518,595 tons 
| were steamers, and 215 of 138,959 tons were sailing vessels. 
The tables in the summary exhibit interesting data as to 
| the relative frequency of the different kinds of casualty. 
| &c., which ude the existence of vessels. Stranding~ 
|and kindred casualties which are comprised under the 
| term “wrecked are the most oe cause of disaster. 
To such casualties are attributable 45.6 per cent. of the 
| losses of steamers, and 45.1 per cent. of sailing vessels. 
Cases of abandoned, foundered, and missing vessels are, 
| no doubt, frequently more or less similar in the cireum- 
| stances of loss. If these be taken collectively, they form 
over 29 per cent. of the steamers, and over 38} per cent. 
of the sailing vessels removed from the mercantile marine 
during 1920, owing to casualty. The amount of tonnage 
broken up, dismantled, &c. (not in consequence of casualty ) 
in 1920 was only 11,951 tons. The return has been pre 
pared in such a manner as to enable a comparison to be 
made between the percentages of loss suffered by each 
of the principal merchant navies in the world. Great as 
the absolute annual loss of vessels belonging to the United 
Kingdom rs to be, it forms but a very moderate 
| percentage af the mercantile marine of the country, and it 
compares favourably with the losses sustained by the 
other principal maritime countries. 





| Reparrs have recently been completed to an unusual 

form of failure in an iron stand pipe in America. The 
| structure, which was built in 1887, was 34ft. in diameter 
by 74ft. high and was made of iron plate ranging from 
}in. to */,,in. thick. During a heavy gale of wind some 
years ago the top of the tank was blown in until it looked 
| somewhat like the mouthpiece of a tin whistle, but it was 
kept in commission filled to a depth of 40ft. The upper 
part of the plating has recently been taken down, bent 
back into shape and re-erected. 


Ar present prices Diesel oil, the fuel generally used 
marine internal combustion engines, costs nearly twice as 
much as the fuel oil burnt under boilers, and attention is 
naturally being directed towards the possibility of using the 
cheaper quality in oil engines. As a matter of fact the 
fuel oil has been successfully used in some engines, but the 

| consumption has proved to be higher, in the ratio of 
0.447 to 0.418, than with Diesel oil. If the difficulties 
incidental to handling the more viscous oil can be over- 
| come, there should be a considerable saving in its use, 
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The Re-Signalling of the Liverpool 
Overhead Railway. 


Tue Liverpool Overhead Railway extends from Seaforth 
Sands on the north to Dingle on the south, a distance of 
6 miles 40 chains. The section between Alexandra Dock 
and Herculaneum Dock—in each case the station short 
of the terminus—-was opened on March 6th, 1893, and the 
line was completed to Seaforth Sands on April 30th, 1894, 
and to Dingle, through a tunnel half a mile long, on 
December 2Ist, 1896. On July 2nd, 1905, a connection 
46 chains in length was laid by the Lancashire and York- 
shire Railway Company between Seaforth Sands and the 














FIG. 5--BACK OF SIGNAL, OPEN 


Lancashire and Yorkshire Seaforth Station. From the 
commencement the line was worked electrically and was 
the first elevated railway in the world to be so operated 
and the second electric railway constructed in this country. 
the first being the City and South London, opened on 
December 18th, 1890. The railway had, moreover, the 
first automatic signals in this country. The two termini, 
the junction with the car sheds near Seaforth and that 
with the car sheds at Herculaneum Dock Station, as well 
as the intermediate station at Alexandra Dock, were 
equipped with signal-boxes and mechanically operated 
signals; at the other intermediate stations the signals 
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FIG. 6--VOLTAGE | TRANSFORMERS 


were automatic. Emergency cross-over roads were pro- 


vided at most of the intermediate stations, 


protecting automatic signals. 


The signal system was that designed by the late Ilius A. 


Timmis. At that time track circuiting was in its infancy 
and practically unknown in this country, and reliance for 
operating and holding the signals was placed on contacts | 
by the side of the line, made and broken by a striking bar | 
attached to the train, When the railway was inspected | 
by the Board of Trade its officers would not agree to any | 
departure from that portion of the Act of 1889 which pro- | 
vided that the block system was to be in force on every 
passenger-carrying line. As a consequence block instru- 
ments were provided whereby the movements of trains | 
were signalled from station to station under the Sykes 
lock-and-block system. In 1903 the signalling was 
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improved by the striking bar being replaced by a collector 
shoe, and in 1914 by the addition of outer home automatic 
signals. 


GrowtTH or TRAFFIC, 


The number of passengers carried on the railway from 
1893 onwards marked a steady increase until 1899, the 
year when so many transports, carrying troops for the war 
ir South Africa, were dispatched from Liverpool, With 
the electrification of the Liverpool Corporation trams 
the traffic fell off, but an accelerated service on the railway 
improved matters from 1903 to 1907. When the com- 
pany increased the workmen's fares in 1907, however, 
traffic declined until the halfpenny was taken off again in 
1909. In that year the total was less than 8,000,000 
passengers——only slightly more than in 1896—-but since 
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was the fire in Dingle Tunnel on December 23rd, | 99) 
and the other was a buffer stop collision at Seaforth Sands 
on December 19th, 1908. 

Mr, Neachell thereupon approached the McKenzie 
Holland and Westinghouse Power Signal Company 
Limited—now associated with the Westinghouse Brake 
and Saxby Signal Company, Limited, 82, York 
King’s Cross, N. 1—which had carried out the sig: 
on the electric railways in London, and the new sign 
arrangements installed by that company were open 
July 27th last and inspected and passed by Major H 
August 3rd. The signal-boxes and mechanical sig: 
have been allowed to remain at Alexandra Dock and 
Herculaneum Dock, and the automatic signalling vins 
on the up road at the starting signal at Alexandra |)ock 
and ends 300ft. inside the home signal at Hercula, 
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FIG. 7--TWO ELEMENT VANE RELAY 


shown by the 
13,334,423 ; 
17,861,485 ; 


been rapid, 
11,883,598 ; 
16,497,286 ; 


as 
1916, 
1919, 


has 
1915, 
1918, 


1915 the progress 
following figures : 
1917, 12,892,101 ; 
1920, 16,612,046. 
In a paper on ‘‘ The Overhead Railway,” read before 
the Liverpool Engineering Society on December Ist, 1915, 
by Mr. E. J. Neachell, M.I. Mech. E., the engineer and 
general manager, the author made a point which we do 
not remember having seen before. He said: ‘‘ It may be 
mentioned that a serious competitor of all railways is the 
telephone, the greatly extended use of which, during the 
past fifteen years, has obviated the necessity for very 
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many business journeys, and this competition is most 


, worked by a | keenly felt by a short railway running along a system of 
lever on the platform, electrically interlocked with the | 


docks.” 
IMPROVED SIGNALLING MetHops REQuIRED. 


This remarkable growth of traffic, combined with a 
couple of mishaps on January 13th and February 12th, 
1919—-in his reports on which Major Hall, of the Ministry 
of Transport, asked for improvement in the block instru- 
ments, for better replacers for the signals, and for more 
reliable train stops—led the directors of the railway to 
consider the question of re-signalling the line so as to bring 
it nearer the standard adopted by the London electric 
railways. It is due to the officers and staff of the company 
that we should say that, until the accidents mentioned, the 
Board of Trade had found it necessary to inquire into only 
two accidents on the Liverpool Overhead. One of these 


on the down line it begins immediately in advance of thr 
cross-over road at the north end of Herculaneum Stat 

and ends 300ft. inside the home signal at Alexandra Dock 
The signals at these stations for entering into the auto- 
matically signalled territory are controlled by track circuit 
POSITIONS OF SIGNALS 


ARRANGING THE THE 


The signalling is arranged on a two-minute service, but 
actually is based on an interval between trains of 100 se« 
For the purpose of calculation an average station stop of 
30 sec. was given to Pier Head, of 28 sec. to Canada Dock 
of 25sec. each to Alexandra Dock, Brocklebank Dock 
Huskisson Dock, James-street, and Herculaneum Dock 
and of 20 sec. each to the remaining seven stations. Thr 
speed was plotted at 20 miles per hour, with an acceleration, 
on leaving a station, of 1.1ft. per sec. per sec., and a 
deceleration, on approaching a station, of 2ft. per se 
per sec. The tests made by the railway company and 
the contractors’ staff, which led to’ these values being 
adopted, led also to 300ft. being accepted as a safi 
distance within which, on level tangent track, a trair 
could be pulled up after the automatic application of the 
brakes by the action of the train stop 

Furnished with these data it was possible to chart the 
position of a train at any moment on its journey. Given, 
then, that each station required a home signal to protect 
@ train standing in it and a starting signal for trains leaving 
it was possible, by drawing vertical ordinates on the chart, 
to ascertain whether, when a train was approaching an! 
signal, the section controlled by such signal would be free. 


OVERLAPS 


All the signals are, of course, operated and controlled 
by means of track circuit, which ensures that the signal 
goes to “ danger” as soon as a train passes it, and that it 
will not revert to “ clear ’’ until the whole of the train has 
gone out of the section. At one time it was deemed neces- 
sary to ensure that two consecutive sections were un- 
occupied before a signal would clear, but it was found that 
this was more than was really necessary, and that it was 
sufficient to provide the distance in which a train would 
be stopped were it to run by a signal at “ danger” and 
had to be pulled up by the automatic train stop. This 
distance is known as the overlap, and on the Liverpool 
Overhead is fixed at 300ft., which is only exceeded at one 
or two places on account of a falling gradient. 

The general arrangements provide a home signal a 
little more than an overlap'’s length in the rear of each 
station and a starting signal immediately in advance of 
the station. Broadly speaking. these signals allow for a 
second train to pass the starting signal of station A as 
soon as the previous train has entered station B, the latter 
train being protected by the signal in the rear of the station 
and its overlap. They also allow a train to pass the home 
signal and enter station B whilst the previous train is 
travelling towards C, the latter train being protected by 
the starting signal at B and its overlap. 

At two points on the railway, i.e., (1) between Brockle 
bank Dock and Canada Dock, and (2) between Prince s 
Dock and Clarence Dock, the distance between the stations 
is such that{the"section between the respective starting 
and home signals has had to be divided into two sections 
by_the provision,of an intermediate stop signal. It may 
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be here remarked that throughout the whole line only one 
signal—S. 54, the down’ home at Wapping Dock—is on’ the 
wrong side of the road. This exception is due to’. 
each to the station being hidden by a high building 
he curvature of the line. 


appr 
and t 
Licut SIGNALS. 

\)| the signals are of the colour-light type, and as a 
Departmental Committee, appointed by the Ministry of 
Transport, is considering this question of the suitability 
of light signals instead of a ye signals, it may be 

ful to deseribe the system. © light signal is one in 
which the eondition is indicated by lights at all times, 
day and night. There are two types—the colour light and 
the position light. The former has two lenses, a red and 
-reen, or sometimes a third, yellow. It is by the extin- 


us¢ 


= shing of one light and the switching in of another that 
the changes in the signal indications are made. The 
position light signal has several white lights arranged in 
rows. An horizontal row gives the “ danger " indication, 
whilst a vertical row signifies “clear.” With three- 


position signalling there is an inclined row, which indicates 
‘‘eaution.”” With either type of signal there are all the 
advantages given by an electrically operated signal ; no 
ambiguity as to the meaning of the signal, but an accurate 
“danger” or “elear"’ indication; no heavy work for 
the signalman ; no signal wires to adjust for changes of 
temperature ; no wires for men to fall over; the distance 
from the signal-box is immaterial and the signal may be 
fixed in the best position to suit the running view, as the 
signal may be operated by a switch in the signal-box 
levers in the locking frame may be saved. Added to these 
advantages the light signal enjoys the superiority over the 


electrically operated semaphore signal, that there are no 
moving parts, the signal is alight day and night, and there- 
fore ready for sudden fog or darkness, and that the day 
and night indications are the same. 


Comparing the colour light with the position light, it 
would appear that the latter has the two advantages that 
(1) only one colour is used, which is of benefit should a 
man be, or disposed to be, colour blind ; (2) a white light, 
in fog. will penetrate further than a coloured light. On the 
other hand, the colour-light signal seems to us to have 
seven points in which it is superior to the position-light 
signal: (1) it needs only two lamps, two lenses, and two 
wires, a8 against eight lamps, lenses, wires, &c.——until 
recently as against ten—-in the position light; (2) only 
one lamp is burning continuously instead of three— 
formerly four ; (3) its width is that sufficient for one lamp, 
as against the width of three lamps. This condition 
makes the colour light the only possible signal in tunnels, 
under bridges, and in other confined spaces ; (4) it cannot 
be confused with lights in stations, buildings, streets, or 
on bridges as can the position-light signal, however 
modified the white light may be; (5) railwaymen have 
always been taught to regard a white light as a ‘‘ danger " 
signal ; (6) a row of white lights may give an objectionable 
brilliant background ; (7) colour lights are more quickly 
picked up by a driver. It is instructive in this connection 
to note that whilst the colour-light signal is in general use 
in America, the position-light eignal has not been adopted 
on any system there except the Pennsylvania, the line on 
which it was introduced and whose chief signal engineer 
was one of its inventors. 


COLOUR-LIGHT SIGNALS. 


It will be asked: What effect sunshine has on the run- 
ning view of colour-light signals ? The answer is, that 
when we inspected these particular signals on July 21st— 
one of the typical very fine sunny days of this summer 
we found that their indications could be clearly seen in 
sunshine 3000ft. away. 

Fig. 1, page 484, is a view looking south from James. 
street and is reproduced from a photograph taken from a 
negative, the signal lizht in which has not been retouched. 
The furthest signal on the left is the starting signal beyond 
Custom House and 1000ft. distant. The brilliance .of 
the ‘“ clear" indications of these signals is here displayed. 
It may further be remarked that since the light signals 
were brought into use at the end of July there have been 
some morning fogs in Liverpool. The motormen have, 
however, found that they get better results from the light 
signals than from semaphores. This observation confirms 
the experience on the electric railways of London. 

Fig. 4, page 484, is a side view of a signal and Fig. 5 
a back view, with the door open, of the signal No. 53, seen 
in the foregound in Fig. 1. The signal has, it will be seen, 
three compartments. 
equipment for the ‘‘ danger ’ indication, the middle that 
for the ‘clear’ indication, and the bottom part holds 
the transformers and terminal cases. Each lamp has an 
inner and an outer lens. The inner for the upper lamp is 
red and that for the lower lamp is green. The outer lenses 
are clear glass. All the lenses are of special manufacture 
and built to a specification which ensures a true colour. 
The inner lens is 5}in. diameter and collects the greater 
proportion of the light and projects it on to the outer 
‘ens, reducing the rays to a nearly parallel beam. A 
deflecting prismatic lens can be provided outside the outer 
lens when a signal is placed at a sharp curve. There are 
two bulbs in each lamp. The smaller is the focal lamp 
and nearer the lens. Twelve-volt gas-filled lamps having 
special filaments which are normally under-run at 11 volts 
are used. The larger lamp is behind the focal lamp. It 
is rated at 110 volts and takes current through a relay 
direct from the supply. It forms a stand-by source of 
illumination in case the focal lamp burns out. Each signal 
was tested for focus in the shops and sealed before dispatch. 


Track TransFrormers, Retays, &c. 


Fig. 6 shows on the left the transformers fixed at every 
station, The main supply comes in at 600 volts and is 
transformed te 100 volts and fed through the fuses to the 
‘rain stops and signals, and to 6 volts and fed through the 
special regulating resistances in front of the transformers 
‘or the traek circuits. On the right is one of the few special 
booster transformers for compensating the voltage drop 
in the main cable. Near each signal—see Fig. 4—is a 
two-element vane relay, shown open in Fig. 7, a type 
which is elaimed to be of particularly great utility where 
“irect current is used for traction purposes. 


Train Stops, 
\ll the signals are provided with train stops and the 
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trains with trip valves mounted onthe truck frames. 
Special relay valves are provided in conjunction with the 
latter. They are so arranged that in the event of the train 
being “ tripped ” not only are the brakes applied, but the 
main circuit breaker on the train is opened and the current 
cut off from the motor. This last feature was supplied 
by the Westinghouse Brake Company, Limited. 

A special design—-Fig. 3, p. 484—-of automatic train stop 
has been provided, as the usual type, as employed on the 
London electric railways, could not be fixed owing to the 
rails being on longitudinal! timbers and not on transverse 
sleepers. Being fixed to the rail it cannot get out of gauge. 
The door of the mechanism is shown open and the cover 
removed from the motor. The mechanism is identical 
with that in an electrically operated semaphore signal. 
The signal in this case is “‘on” and the stop is turned 
towards the rail so as to be in alignment with the trip on 
the motor car. When the signal is cleared the motor is 
energised and the mechanism pushes the rod so that the 
stop is turned backwards and clear. In Fig. 2 the stop is 
in the “ off’’ position. The signal here illustrated is that 
at Wapping Dock, which is on the wrong side of the line. 
One reason why we give this view is to show how the 
electric wires for signals, train stops, and joints are run 
in pipes, 

EMERGENCY Cross-ovER Roaps. 


In addition to the cross-over roads at Alexandra Dock 
and Herculaneum Dock, there are emergency cross-overs 
at Canada Dock, Clarence Dock, Pier Head, and Brunswick 
Dock. They are worked by a lever on the station platform, 
which, by an electrical switch on the lever, puts the pro- 
tecting signals to ‘‘ danger,” and they remain so as long 
as the lever is over. An electrical indicator over the lever 
shows that the signals have responded to the lever. These 
signals are known as semi-automatic and there are eight 
for them There are forty-four automatic signals. 

It only remains for us to express our thanks to Mr. 
Neachell and to the contractors for affording us an oppor- 
tunity of examining this excellent example of the signal- 
ling of an electrically operated railway. 


Some Alloys of Aluminium.* 
By W. ROSENHAIN, 8. L. ARCHBUTT, anv D. HANSON 


(Concluded from page 463.) 


Section IV.—PERMANENCE OF THE ALLOYS. 


In the past some doubt has at times been thrown on the 
reliability of aluminium alloys. Although this has now 
been largely dispelled by the wide use of these materials 
in war, the authors decided to examine a number of these 
alloys from time to time, in order to ascertain what altera- 
tions, if amy, took place either in the physical properties 
or in their dimensions. In some cases it has been possible 
to test materials after an interval of ten years from the 
time of casting. The whole of the evidence obtained showe 





The top compartment holds the | 


| that, within the limits of time covered by the present 
| research, any alterations in properties are accompanied 
| by increases in both strength and hardness ; in regard to 
|shape and dimensions the alloys examined are all 
adequately stable for practical purposes (p. 156). 


IV (a). Ageing. 


The changes which are found in these alloys appear to 
be somewhat similar in character to the age-hardening 
which occurs, usually in a few days, in alloys containing 
magnesium, after being quenched from suitable tempera- 
tures. The nature and mechanism of this change has been 

| studied and is discussed in Section V. of the report. Age- 
| hardening is caused by gradual separation from solid 
| solution of a dissolved substance which is more soluble 
| at a high temperature than at normal temperature, in an 
jalloy which has been cooled too rapidly for immediate 
| complete separation to take place. The particles which 
|are precipitated from solution are in a finely dispersed 
| condition and cannot be seen under the highest available 
| magnifications (p. 156). 

In material such as alloy “ A" or ‘* L5,” which has been 
| rapidly cooled, it is possible that the compound CuAl, 
| might separate in this manner and cause the slight altera- 
| tions in properties that have been found. 


Cast Alloys. 

| Results of ageing tests on cast alloys, especially those 
| coustatnlng both copper and zinc, are given in Table 47 of 
| the Main Report. The alloy “ L5,” in the form of chill 
| cast bars lin. in diameter, increases in strength by about 
| 30 per cent. during the first ten months after casting, while 
|a similar improvement in strength is also found in the 
| harder alloy containing 3 per cent. of copper and 15 per 
| cent. of zine (p. 158). 


Wrought Alloys. 


The ageing of alloy ‘“‘ A,”’ particularly in the form of hot- 
rolled rod and sheet, has been closely studied, and samples 
from the same cast have been tested at various times over 
a period of five years. The increase of strength after 
ageing is most marked in thin sheet, and samples which 
had a strength of 27 to 29 tons per square inch immediately 
after rolling possess a tensile strength of over 32 tons per 
| square inch five years later. The increase in the yield 
| stress is still more marked, while the reduction in the 
| ductility is small (p. 161). 
| Cireular rod and rectangular bar, lin. to lin. thick, 
| also became appreciably harder during the same period ; 
| the tensile strength in these cases rose from about 26 tosn 
| per square inch to about 27} tons per square inch, with a 
| correspondingly small reduction in the elongation. The 
tests on this alloy show that ageing has by no means ceased 
one year after casting ; it seems probable, however, that 

after five years it is so slow that further changes are of 
| little practical importance. In the case of alloys ‘“ E,” 
|“F,” “G,” and “Y” the phenomenon has not been 
studied over such a long period. In view of the fact that 
these alloys are quenched and age-hardened in order to 
develop their characteristic properties, it does not appear 


| © Institution of Mechanical Engineers : " Official Summary 
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likely that the increase in hardness due to prolonged 


. 


ageing will be very appreciable. Some tests on * Duralu- 
min,” however, show that slight changes take place for 
some years after the alloy has been quenched. A sample 
tested in October, 1911, was found to have a yield stress 
of about 17 tons, a tensile strength of about 27 tons per 

uare inch, and an elongation of about 18 per cent. on 
3in.; another sample from the same piece of metal, tested 
in January, 1921, had a yield strgss of 20.5 tons, an ulti- 
mate stress of about 28 tons per square inch, and an elonga- 
tion of 15 per cent. While these changes in properties are 
quite appreciable, they do not suggest any serious dete- 
rioration of the alloy ; in fact, from some points of view, 
the aged material is better than that freshly made (p. 164). 
On the other hand, they do indicate internal changes 
over a period of many years after manufacture, and it has 
yet to be ascertained whether these changes come to an 
end or continue slowly in the same direction as that 
indicated by the tests, or whether, as is quite possible, the 
direction of change is ultimately reversed and the alloys 
then tend to become softer instead of harder. The changes 
appear to be so slow that, except for structures in which 
permanence over a large number oj years is essential, the 
alloys may be rega:ded as stable (p. 165). 


IV (b). 
Some years ago considerable difficulties were experienced 
by manufacturers on account of serious changes in the 
dimensions of die castings described as ** aluminium 
castings.” Although it was found that these castings 
consisted largely of zinc, it was thought desirable to 
investigate the stability of zinc-aluminium and copper- 
zinc-aluminium alloys in the form of complicated castings. 
In 1913 two similar series of complicated castings were 
made of a number of these alloys The materials used 
included a range of aluminium alloys containing zinc and 
copper with and without a number of intentionally added 
impurities, while at the same time similar castings were 
made from the purest available aluminium and from 
ordinary commercial aluminium. Three different dimen- 
sions of each of these castings were measured, with an 
accuracy of 0.0005 of an inch, as soon as possible after 
casting. One series of castings was then stored in a room 
in ho labessnete, and another was exposed to the weather, 
the flats, which had been machined on the castings for 
the purpose of making measurements, being protected 
by a coating of vaseline. Measurements were taken at 
intervals of a few months until the castings were forty 
months old, and they were again measured in January, 
1921, about seven and a-half years after they were first 
made (pp. 165-175). Except in one case, the largest 
change found in any of the castings was an increase of 
three-thousandths of an inch on a dimension of Liin.; 
this was found in a casting of pure aluminium. The results 
strongly confirm the conclusion that castings of these 
alloys, whether pure or contaminated with the usual 
impurities, possess great stability of dimensions and no 
serious distortion need be feared. No signs of disintegra- 
tion were seen in any of the alloys. An interesting observa- 
tion is that the changes in most of the alloys, but not in 
all, reached a maximum value about twenty-eight months 
after the castings were made, and that, after this period, 
the dimensions returned to a value in most cases very 
near the original. 


IV (ce). 


Stalility of Dimensions. 


Under Prolonged Loading (“ Season 

Cracking *’). 

Some of the alloys described in the present report have 
been found to be liable, in certain circumstances, to a mode 
of fracture very similar to that which is well known in 
the case of brass as “season cracking."’ In this type of 
fracture the metal breaks by the separation of the indi- 
viduak crystals from one another. Such failure was first 
noticed in alloy “‘ A,” and it was later found that alloy 
“E” and its modifications “ F "’ and * G " could also fail 
in this manner (p. 175). Microscopic examination showed 
that rapid failure of this kind is associated with a com- 
pletely equiaxed microstructure accompanied by smooth, 
regular crystal boundaries, In the case of alloy “A” 
such a structure is produced by heating at 450 deg. Cent. 
When lower annealing temperatures are used, failure is 
less rapid ; for example, material that has been annealed 
at 300 deg. Cent. only fails after many hours’ exposure 
to a relatively high stress. On the other hand, material 
that has been annealed at a temperature not exceeding 
250 deg. Cent. is found to be immune from this type of 
failure (p. 179). Reference has already been made to the 
fact that the maximum softness in these alloys is obtained 
by annealing at a low temperature (this Summary, p. 9). 
It is interesting to note that such annealing, applied to 
this alloy (‘A’), does not produce equiaxed crystals. 
Although material annealed at or a little below this 
temperature is rendered soft and ductile, it retains an 
elongated microstructure. Efforts to restore “ over- 
annealed” alloy “A” to a safe condition by thermal 
treatment alone were unsuccessful, but it was found possible 
to do this by hot working. A total reduction of not less 
than 50 per cent. of the cross-sectional area of the material, 
provided such reduction is not carried out too rapidly, is 
found to be sufficient for this purpose; this treatment 
completely destroys the original equiaxed microstructure 
and replaces it by a system of elongated grains, whose 
boundaries are very irregular. Cold working was found 
considerably to reduce the liability to failure by season 
cracking, but material which had been seriously over- 
annealed in the first place could not by cold work alone 
be entirely prevented from failing. It must also be remem- 
bered that the physical properties of material which has 
been cold-rolled are not entirely satisfactory. Various 
modifications in composition were tried with a view to over- 
coming failure by season cracking. The most promising 
results were obtained by the addition of 0.5 per cent. of 
manganese to the alloy (p. 184). Manganese appears to 
retard the crystallisation of alloy “ A” and to produce a 
material that is immune from failure of this type unless 
it is drastically over-annealed. The addition of manganese, 
however, makes the production of the alloy by forging 
and rolling more difficult. It was hoped that alloy “ E” 
and its modifications, which contain manganese, would 
not fail in this way. This hope was not completely 
realised ; in order to develop the best properties in these 
alloys it is necessary that they be quenched and “ aged,” 
and during the process of heating, preliminary to quench- 
ing, a certain amount of recrystallisation takes place. 
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Heating for thirty minutes at 400 deg. Cent. gives material 
with a microstructure by no means equiaxed, a result 
which is due to the retarding influence of ese, A 
number of samples, however, after this treatment, failed 
by intercrystalline fracture after prolonged exposure to 
stress. If the quenching temperature is reduced to 375 deg. 
Cent., or still more certainly to 350 deg. Cent., failure in 
this manner is eliminated (p. 188). 

In the case of alloy ‘‘ Y " failure by season cracking has 
not been observed, and although a large number of samples 
have been tested under severe conditions, in no case did 
any of them crack in this way. 


IV (da). 

A number of test pieces of zinc-aluminium and copper- 
zinc-aluminium alloys have been exposed to sea water 
for periods up to 448 days. Two particularly interesting 
observations were made as a result of these tests. In the 
first place, machined surfaces of binary zinc-aluminium 
alloys were found to be practically immune from corrosion 


Corrosion. 


in sea water, whereas those portions of the test pieces | 


which had not been machined were appreciably corroded. 
In the second place, the addition of copper to these alloys 
increases the corrodibility in a very marked 
whether the surface be machined or not. 
hand, rapid corrosion does not oceur when the ternary 


alloys are exposed to air, and particularly when they are | 


not exposed directly to the weather. Samples of these 
alloys have been used indoors for a number of years with- 
out the slightest sign of deterioration (pp. 189-194). 

AO BE pe 


Alloys * and “ G.” 


On the other | 
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| mined, it has been shown that two compounds, 
and Al,Mg;, exist. These com form a 
eutectiferous series with each other, and with aluminiwm 


and magnesium respectively (p. 218). 


and 


Aluminium-magnesium-silicon Alloys. 
Alloys containing up to 35 per cent. magnesium and 
11 per cent. silicon have been examined. Magnesium and 
silicon in these alloys form a compound Mg,Si (p. 228). 
This « imd and aluminium form a simple binary 
system with a eutectic which contains 13 per cent. of the 
compound and melts at 590 deg. Cent. (p. 234). Mg,Si 
, and aluminium form ternary eutectiferous series of alloys 
| with both silicon and magnesium ; the melting points of 
the ternary eutectics are 560 deg. Cent. and 450 deg. Cent. 
respectively. 
Alloys belonging to this system are relatively soft after 
| they have been quenched from a high temperature, but 
| they gradually become harder. This age hardening is 
| practically complete after a few days. This property of 
‘age hardening "’ has been definitely correlated with the 
| constitution of the alloys (p. 235). The compound Mg,Si 
| is found to be much more soluble at a high temperature 
| than it is at room temperature ; for example, in the binary 
system Mg,Si—aluminium, about 1.6 per cent, of the 
compound is soluble at a temperature of 500 deg. Cent., 
whereas not more than 0.5 per cent. remains in solution 
| after the alloy has been slowly cooled to normal tempera- 
| ture; the addition of excess of magnesium reduces the 
solubility of this compound, but excess of silicon has littel 
| effect. 
It has been found that the amount of age hardening in 
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on to state, its lubricating value soon diminishes. and 
it is desirable not only to purchase the highest grade of 
oil, but also to provide means for keeping it in first-class 
condition. One of the things which tends to cause the 
oil to break down is the rapid circulation, which varies 
in different turbines. Rapid circulation does not give the 
oil opportunity to precipitate any moisture or foreign 
matter picked up in the course of its movement, no) Pa 
it p it, the elimination of air which may have found its 
way into the oil. In a closed continuous cireulating 
system it is impossible to know what the exact condition 
of the oil is, and even if samples are taken from the system 
at frequent intervals and are analysed the result on), 
gives an approximation of the average condition. In 
spite of the precautions taken by manufacturers, moisture 
finds its way into the oil in a number of ways. Apart 
from the leakage at glands, a certain amount of moisi wire 
enters when the turbine is at rest, because of the condeisa. 
tion of the moisture in the air when it comes into contact 
with the cool metal surfaces of the turbine and oiling 
system. Moisture may also find its way into the 9j| 
through leaks in the oil cooler. In turbines in whic: ihe 
bearing shells are hollow and are cooled by circulating 
water, moisture may find its way into the oil in conse. 
quence of leakage in the shells. Water, air and heat, and 
the rapid circulation causes the oil to oxidise and to form 
an emulsion in which a brownish or light chocolate 
coloured sediment is produced, most of which, if pot 
removed, remains in suspension in the circulating sy sie 
| Many turbine operators, the author points out, are 
| greatly disturbed about the acidity of the oil, but there 
| is mo oecasion to worry about it if the oil is continuously 


| 





These materials cannot be exposed to sea water or even alloys quenched from an elevated temperature (500 deg, | purified during use. Analyses of oils from many turbines 


to weak saline solutions such as tap water, for any con- 
siderable 
ultimately leading to complete disintegration. Careful 
observation with the microscope has shown that corrosion 
of these alloys, and particularly of alloy ‘* A,’ follows the 
crystal boundaries, but in rolled material it shows a 
preference for boundaries running parallel to the direction 
of rolling. This gives rise to a condition of lamination or 
exfoliation, which is peculiar to these materials. They do 
not appear to be subject to atmospheric corrosion to any 
marked extent (p. 195). 
ee a. 

Both in the cast and rolled condition this alloy possesses 
considerably better powers of resisting corrosion, even 
when exposed to sea water, than any other alloy described 
in this report. The difference between this alloy and alloys 
nA” 
unnecessary. The difference between this alloy and 
duralumin is not so marked, but in several instances that 
the authors have observed there can be no doubt as to the 
better behaviour of alloy “ Y."" This result was unexpected 
on account of the high magnesium content; the low 
eorrodibility may, however, be due to the fact that this 
alloy, in the heat-treated condition, contains no free 
Cu Al, (p. 195). 


Section V.—-CONSTITUTION OF THE ALLOYS, 
V (a). Alloys of Aluminium with Zine and Copper. 


The portion of this ternary system which has been 
examined covers the range of alloys containing up to 25 
_per cent. copper and 45 per cent. zinc. The primary 
constituent over practically the whole of this range of 


composition is a solid solution of copper and zinc in | 


aluminium ; over a small portion of this range, namely, in 
the alloys having a high zine and copper content, the com- 


pound CuAl, is the first constituent to separate from the | 


molten alloy. The second stage in solidification, except 
in alloys containing only small amounts of copper, consists 
in the deposition of a binary complex of CuAl, and 
aluminium. The temperature at which this separates 
becomes lower as the zinc content increases. 

The compound Zn,Al,, which decomposes at about 
250 deg. Cent., is also found in a portion of the system. 


The addition of copper to zinc-aluminium alloys lowers | 
the zinc concentration at which this compound first | 


appears. The solubility of the compound CuAl, in the 


solid alloys has also been determined ; in pure copper- | 
aluminium alloys about 5 per cent. of this compound will | 


dissolve at 500 deg. Cent., and about 3 per cent. or less 
at room temperature; the addition of zinc reduces the 
solubility of this compound slightly (p. 207). 


V (6). ILron-aluminium Alloys. 


The constitution of alloys containing up to 20 per cent. | 


of iron has been determined. Over this range of com- 


time without undergoing serious corrosion, | 


or “ E” is so great that quantitative data are | 


Cent.) is approximately proportional to the difference in 
solubility of the compound Mg,Si at the quenching tem- 
perature and at room temperature. The effect of * ageing” 
at temperatures higher than that of the atmosphere has 
been studied, and it has been found that still further 
inereases in strength and hardness can be obtained by the 
use of a slightly elevated ageing temperature (p. 243). 

The profound influence of heat treatment on these alloys 
is illustrated by the following results. A forged and rolled 
alloy containing 0.6 per cent. of magnesium and 0.6 per 
cent. of silicon had a maximum strength of 7 tons per 
square inch, as slowly cooled, 14 tons per square inch after 
quenching from 500 deg. Cent. and ageing at room tem- 
perature, and 20 tons per square inch after quenching at 
500 deg. Cent. and ageing at 200 deg. Cent. 


Age Hardening of Silicon-magnesium-aluminium 
Alloys Containing Copper, Zinc, or Nickel. 


The effects of copper, zinc, and nickel on the age harden- 
ing produced in alwninium by the compound Mg,Si have 
been studied. Three per cent. of copper reduces the 
solubility of the compound Mg,Si to a slight extent. 
about 0.9 per cent. being soluble at 500 deg. Cent. (p. 244). 
Considerable “age hardening” is, however, obtained. 
The action of zinc is similar, about 15 per cent. of this 
metal having the same effect as 3 per cent. of copper 
(p. 246). Nickel is without much effect on the solubility 
| of the compound Mg,Si, the maximum solubility and 
| hardening effect being found with a magnesium silicide 
content of about 1.3 per cent. (p. 248). The improvement 
in properties which can ‘be obtained by making use of the 
hardening effect of Mg,Si are indicated by the following 
results. A 3 per cent. copper alloy containing 1 per cent. 
of magnesium silicide has a hardness of about 70 when 
| slowly cooled ; this is increased to over 100 by quenching 
and ageing at room temperature, and to 130 by further 
ageing at 200 deg. Cent. The hardness in this case is 
nearly doubled by heat treatment, Similarly, in the case 
of an alloy containing 3 per cent. of nickel, together with 
1.3 per cent. of magnesium silicide, the hardness is in- 
creased from 35 in the slowly cooled specimen to 70 in the 
| specimen quenched and aged at room temperature, and 

to nearly 100 by further treatment at 200deg. Cent. 
This represents an increase of 180 per cent. on the original 
| hardness (p. 248). 

Further tests are described in which more complex 
alloys, similar to commercial “‘ duralumin ”’ and alloy “ Y,”’ 
were used. In these alloys, also, the correct regulation 
| of the magnesium silicide content gives improved mech- 
anical properties (pp. 253 and 256). 

A similar age hardening in copper-aluminium alloys is 
also described (p. 248). 

[Nore.—The complete report consists of 256 pages, 24 plates, 
| and 92 Figs. in the letterpress, and may be obtained on applica- 
tion to the secretary at the price of £1 1s. to members and £2 2s. 
to non-members. } 


(d). 





position the alloys consist of aluminium and a compound | 
FeAl, which form a eutectiferous series; the eutectic | 


contains 2 per cent. of iron and meits at 648 deg. Cent. 
The liquidus rises rapidly with increase of iron content 
above the eutectic composition, and an alloy containing 
20 per cent. of iron is not completely molten at a temipera- 
ture of 1000 deg. Cent. 
solid aluminium, and no sample which the authors have 
examined is quite free from particles of the free compound 
(p. 212). 
Silicon-aluminium Alloys. 
Silicon and aluminium form a simple eutectiferous 


series ; the eutectic contains 10.5 per cent. of silicon and | 


melts at 570 deg. Cent. About 1.5 per cent. of silicon will 
dissolve in solid aluminium (p. 221). 

The addition of silicon increases the strength and hard- 
ness of aluminium very appreciably ; for example, the 
tensile strength rises from 4 tons per square inch in the 
case of the pure metal to nearly 7 tons per square inch in 
the alloy containing 1} per cent. of silicon; with further 
increase of silicon the rise in strength is much less rapid 
(p. 224). 

Silicon-iron-aluminium Alloys. 


Alloys containing up to 8 per cent. of iron and 8 per 
cent. of silicon have been examined. A new constituent 
has been observed, but its composition has not been ascer 
tained ; it is, however, found to oecur in practically all 
the alloys examined. It forms with iron and silicon a 
ternary eutectic, the melting point of which is 570 deg. 
Cent. (p. 212). 

V (c). Aluminium-magnesium Alloys. 
The constitution of this series of alloys has been deter- 


FeAl, is practically insoluble in | 


The Treatment of Steam Turbine 
Lubricating Oil. 


Tue trend in steam turbine design and operation, 
states Mr. Charles H. Bromley in the May issue of the 
General Electric Review, imposes increasingly severe 
conditions upon the lubricant, for as the tendencies are 
towards higher steam pressures and superheats, the 
beari adjacent to the high-pressure end are subjected 
to higher temperatures than hitherto. Steam turbines 
are equipped by the manufacturers with an efficient 
circulating oil system which can be relied upon to supply 
| an adequate amount of oil to each bearing, and auxiliary 

or stand-by pumps are also fitted for use when starting 
and stopping, or in the case of emergency. Some of the 
American General Electric Company's turbines, it seems, 
are fitted with duplex steam pumps and others turbine- 
| driven pumps. A regulating valve is placed in the steam 
feed pipe, and automatically supplies steam to the auxiliary 
turbine in the event of the oil pressure dropping below 
| the pressure for which the regulating valve is set. 

Oil pressures vary from 2 Ib. to 15 1b. per square inch, 
| depending upon the make and type of turbine. Sometimes 
| the temperature of the oil in the bearings reaches 180 deg. 
| Fah., but the normal temperature is about 130 deg. The 
| oil should be a pure petroleum mayer properly refined, 

and should be made without the use of any compound 
| that is not derived from pure petroleum. The flash point 
in an open cup tester should not be below 318 deg. 

Unless the oil is kept in good condition, the author goes 


show that where this continuous purification is carries 
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CONTINUOUS BY-PASS OIL FILTER 


out, the acid content of oils after years of service is less 
than 1 per cent., the explanation being that the acid is 
| entrapped in impurities in the oil and the continua! 
| removal of these impurities keeps down the acid content 
Coming to the various methods of maintaining the oi! 
| im good condition, the author first deals with batch filtra 
| tion, which may either be carried out by means of a gravity 
filter or a centrifugal separator. With either of thes 
methods, it is explained, it is necessary to subject the oi! 
to violent treatment in order effectively to remove the 
impurities that have accumulated over a long period 
First the oil must be heated to a high temperature, and in 
| some cases boiled, so as to bring about the greatest 
possible difference between the specific gravity of the oil 
and the impurities to be removed. If a centrifugal 
| separator is employed, tanks must be provided to hold 
the dirty oil so that it may be heated, and additional 
| tanks must be used to hold the oil after it has passed 
through the separator. The batch system, the author 
contends, has several objections. It is necessary to shut 
| down the unit each time the oil is changed, and as the 
| work of changing the oil is left to the turbine operator. 
| oil which is unfit for use is frequently kept in the lubri 
cating system for an excessive length of time. Continuo 
filtration, in which the oil leaving the bearings is filtered 
before it is returned to the turbine’ reservoir, is very 
effective. The objections to its use, however, are the size 
and cost of the filtering equipment and oil pumps. 

The continuous by-pass system is apparently what the 
author believes in. Turbines lubricated in accordanc« 
with this system have been in continuous service for from 

to 3 years, and have been using the original oil with « 
certain amount of make-up. Analyses have shown that 
there is no deterioration in the lubricating properties. Tl 
equipment employed, as shown in Fig. 1, consists main!) 
of a gravity oil filter, an electric or steam-driven oil pump 
and an overflow yessel fitted with a sight glass. The o!! 
level A in the turbine oil reservoir is automatically main 

| tained, as the top of the overflow B is arranged to corre- 
| spond with the oil reservoir level, and the outflow of oil 
| to the filter is positively controlled by the amount of oil 
| delivered to the turbine oil reservoir from the filter, the 
| overflow vessel being provided with a vent to prevent 
|syphoning. The type of filter that has proved high!) 
satisfactory works both by precipitation and by filtration 
through closely woven cloth. By the former process the 
oil is brought practically to rest, and the entrained water 
and heavy particles of foreign matter are allowed to settle 
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When necessary, the incom: oil is heated to lower its 
viscosity 80 as to reduce its ability to retain water and solid 
particles in suspension. The oil then travels at a low 
velocity over @ long path composed of shallow trays in 
which precipitation takes place, and afterwards flows under 
2 Sin. head through the filtering medium, every square 
inch of which is effective and subjected to the same pres- 
sure. Finally, the oil passes into the clean oil compart- 
ment and is ready for re-use. The reason this system has 
proved 80 successful is that it continuously removes the 
elements which, if allowed to accumulate, would cause the 
oil to emulsify and break down. The oil contained in the 
filter increases the total amount of oil in the system and | 





reduces the temperature. It also provides an efficient | 
safety deviee in the event of excessive water leakage 
A Four-Speed Breast Drill. 

Wr have recently had an opportunity of testmg a 
new type Of breast drill which is being brought out by 
Buck and Hickman, Limited, of Whitechapel-road, 
London, E.1. The novel feature about this tool is the 
arrangement used to provide four separate speeds for the 
gearing. As will be seen from the illustration, the usual 
toothed crown wheel is replaced by a dise having fou 
concentric eireles of conieal holes. Meshing with one 
circle of these holes there is a pinion on the drill spindle 
The teeth on this pinion are round-pointed pegs and it is 


fixed on @ square part of the spindle, but is capable ot 
sliding endways. The pinion is moved from one circle ci 














FOUR-SPEED BREAST DRILL 


holes to another, in order to change the gear, by pulling 
the dise away sideways and sliding the pinion on the 
For thie reason the shaft of the disc has a groove 
cut in the end which registers with a thumb catch—the 
operator can be seen pressing the catch in the illustration 
so that the dise can be quickly freed for the sideways move- 
inent. The pinion does not need fixing longitudinally on 
the square of the drill spindle. A ratchet mechanism is 
incorporated in the boss of the handle and a three-jaw 
chuck is provided for holding straight shank drills. 

We have found that the gearing of these drills runs 
nicely and smoothly, even when it is being driven hard, | 
and @ striking feature about the tool, as compared with | 


square, 


others of ite class, is its lightness. It is, nevertheless, quite 
rigid and the chuck runs true. | 
} 


; 


5-Ton Electric Double Cantilever 
Dumping Crane. 


\ 5-Tex electric scrap dumping crane, which has 
ecently been supplied to John Summers and Son, Limited, 
hy Joseph Adamson and Co., Hyde, is illustrated herewith. 
The crane has a span of 50ft. between the centres of the 
rails and a cantilever of 25ft. on each side. The height of 
lift is 24ft. and the wheel base is 26ft. 4in. From the illus- 

ition it will be noticed that the girders and legs dre of 
lattice construction, the lower portions of the latter being 
heavily plated to give protection against falling pieces of 
pig iron. The end carriages, which are of box pattern, 
are built up of steel angles, and are also plated to give 
protection, A guard is also fitted at each end to clear 
the rails as the crane moves along the track. The bearings 
for the axles in the end carriages are carried in boxes 
which are turned and fitted into bored holes in the web 
plates, Each boss is bushed with gun-metal, and lubri- 
cation is effected by means of floating rollers which carry 
the oil from the reservoirs to the axles. ‘ 

lhe longitudinal travelling motion is designed to give a 
positive drive to each of the four runner wheels through 
mild steel shafts and bevel gearing, a travelling speed of 
s00tt. per minute being thus obtained. Power for this 
purpose is supplied by a 32 horse-power motor, running | 
t 400 revolutions per minute, which is fixed on a cast 
iron bed-plate carried above the crane platform in the 
entre of the span, and is fitted with a solenoid brake 
which prevents the crane from moving when the longi- 
tudinal travelling controller is in the “ off” position. 
rhe lifting speed is 60ft. per minute, the mechanism being 
actuated by a 32 horse-power compound-wound motor | 
running at 400 revolutions per minute, which is also fitted 
with an automatic magnetic brake to sustain the load when 
the current is switched off. All the gear wheels are of steel 
with machine-cut teeth, all first-motion wheels being 
provided with gear cases. The motor pinions and couplings 
are forged solid with the shafts, and the shafts have out- | 
board bearings. The cross traverse motion at 200ft. per | 
ninute is driven by an 8 horse-power series-wound motor | 
running at 350 revolutions per minute. All the motions 
‘re controlled by drum-type controllers with five-minutes 
protected type resistances. The hoisting motor is so 
‘rranged as to give regenerative braking in the lowering 
lirection, ¢.e., the maximum speed at which the hook with 
full load in this instance can be lowered is 14 time the | 
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hoisting speed. A self-replacing type of limit switch is 
fitted in connection with the hoisting motion. The cross 
traverse and longitudinal travelling motions have plain 
series control. 

All the motors are of the totally enclosed reversing 
type, specially designed for operating in steel works, and 
wound for direct current of 220 volts. The wiring through- 
out is of steel-braided cable run side by side and cleated 
to boards, an arrangement which has the advantage of 
not only being mechanically sound, but also ensures good 
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to indicate a slump in orders for new tonnage without 
precedent in the history of the Society 

Of the 911 new vessels to which classes were assigned 
by the Comunittee during the year, 240 of 1,219,270 gross 
tons were built in the United States of America, 439 of 
1,163,590 gross tons in the United Kingdom, 70 of 356,180 
gross tons in Japan, 47 of 162,289 gross tons in Holland 
and 45 of 159,000 gross tons in the British Dominions 








ELECTRIC DUMPING 


insulation, while the cables are easily replaced when 
required. The first-motion shafts run in oil-ring bearings, 
and the others in gun-metal bushed bearings. The crane 


| is designed for working in the open air, and can be adapted 


to receive a lifting magnet equipment. The cage is con- 
structed of steel, and has sliding windows to give the 
operator a full view of the load, and, im addition to the 
steel door and platform, a weather-proof emergency 
exit is provided in the roof of the cage 


Lloyd's Register—Annual Report. 


THe annual report of Lioyd’s Register of Shipping 
concerning the twelve months ended June, 1921, has just 
been issued. It is explained at the outset that when the 
report for the preceding twelve months was being written 
there were already significant indications that the ship- 
building effort had for the time being reached its climax. 
The United States had called a halt and many of their 


| yards were being closed, including that stupendous under- 


taking, the Hog Island yard, an establishment containing 
fifty shipbuilding slips side by side. In the United King- 
dom and on the Continent many contracts for new tonnage 
were being cancelled, and a severe decline has followed in 
all directions. 

“ Past records,’ it continues, “* might in 
vain to discover a period in which so many adverse con 
ditions have combined to the disadvantage of the ship- 
building industry. An immense volume of shipping was 
added during the past three years to the mercantile 
marines of the allied and neutral nations, and a large 
number of ex-enemy vessels became available for inter- 
national commerce at a time when employment for tonnage 
was decreasing. The trade boom which followed the 
Armistice suddenly collapsed, leading to a rapid and heavy 
fall in freights, and the absence of remunerative employ- 
ment was followed by the laying up of large numbers of 
vessels. Concurrently, the various industrial disputes 
impeded progress towards more economical working, 80 
that the cost of production has remained at a very high 
level, and with the glut of tonnage in the market there is 
little or no inducement to the owners of ordinary cargo 


be searched 


steamers to incur the responsibility of ordering new 
vessels. 

In these circumstances it is not surprising that the 
amount of new tonnage classed by Lloyd's Register 


during the course of the year ended June 30th, 1921, 
shows considerable diminution, the figures reading 911 
vessels of 3,245,130 tons gross, equal to a reduction of 
25 per cent. on those for the previous twelve months. 
It is noteworthy, however, that notwithstanding this 
decrease, the total tonnage classed by Lloyd’s Register 
during the present year represents a higher percentage 
of the world’s output than the average of previous years. 
As regards uncompleted tonnage at the end of June 
last, the Society's returns indicate that vessels totalling 
4,235,511 tons gross were being built in the world under 
the inspection of Lloyd's Register. This figure, however, 
includes about 704,000 tons on which work was suspended 
from one cause or another, so that the tonnage actually 
under construction at that time was approximately 
3,531,000 tons gross. Unfortunately this total is alto- 
gether illusory as a criterion of building activity in the 
near future, for there is a great falling off in the numbers 
of new orders, in evidence of which it should be noted 
that the number of plans for new vessels passed by the 
Society during the twelve months ended June 30th, 1921, 
dropped to 433 proposals representing a tonnage of 
1,651,650. This decline has been followed in recent 


months by further reductions on so extensive a scale as 





The ownership of the majority of these vessels is ax 
follows :-—-United Statee of America, 223 vessels of 
° 
; 
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1,160,370 gross tons; United Kingdom, 309 vessels of 
679,698 gross tons; Japan, 62 vessels of 312,890 gross 
tons ; British Dominions, 47 vessels of 162,289 gross tons ; 
and Holland, 37 vessels of 137,623 gross tons. 

In one respect the figures relating to vessels built during 
the year under review exceeded those for 1919-20. The 
latter period showed only one vessel with a tonnage 
exceeding 10,000 tons which received the Society's classi 
fication, whereas there were no fewer than ten such 
vessels classed during the twelve months just elapsed 
They were :—The Cameronia, 16,280 tons gross (Anchor 
Line, Limited); the Oropesa, 14,072 tons gross (Pacific 
Steam Navigation Company); the Albania, 12,768 tons 
gross (Cunard 8.8. Company, Limited); the Robert 
Dollar, 10,893 tons gross (Dollar 8.8. Lines, Limited) ; the 
Walter Jennings, 10,805 tons gross (Standard Oil Company, 
New Jersey); the Cornwall, 10,669 tons gross (Federal 
Steam Navigation Company, Limited); the Johan de 
Witt (10,519 tons gross (Stoom. Maats. “‘ Nederland °’) 
the Vancolite, 10,397 tons gross, and the E. T. Bedford, 
10,397 tons gross (Standard Oil Company, New Jersey) ; 
and the Yorkshire, 10,184 tons gross (Bibby 8.8. Com 
pany, Limited). 

The vessels built upon the Isherwood system of long: 
tudinal framing also showed an increase upon thon 
constructed during the same period last year. This year 
there were 122 vessels of 778,666 tons gross of this type 
built under the Society’s inspection, as against 121 vessels 
of 740,430 tons gross in the previous year. The total 
this year included 79 oi! tankers of 529,238 tons gross 
as compared with 43 of 253,975 tons gross last year. The 
oil tankers of all types built to class during the year 
amounted to 112 of 614,464 tons gross, or over 18 per 
cent. of the total tonnage classed. The following figures 
illustrate the extent to which the demand for tankers has 
grown of late years. They show the amount of tonnage of 
all vessels of this type recorded in the Society's Register 
Book for the years mentioned :—July, 1914, 1,478,988 
gross tons ; July, 1919, 2,929,113 gross tons; July, 1920, 
3,354,314 gross tons; and July, 1921, 4,418,688 gross 
tons. 

Vessels to the number of 353, representing 1,867,115 
gross tons—or 58 per cent. of the total tonnage of new 
vessels classed during the year under review—were fitted 
for burning oil fuel. The following figures show the 
enormous increase which has taken place during the last 
three years in the number of vessels either originally fitted 
to burn oil fuel, or subsequently converted for that purpose. 
They represent all oil-fuel-burning vessels recorded in 
the Society's Register Book, and for the sake of comparison 
those for the year 1914 have also been included. July, 
1914, 1,310,209 gross tons; July, 1919, 5,336,678 gross 
tons; July, 1920, 9,359,334 gross tons; and July, 1921, 
12,796,635 gross tons. 

The total number of vessels built to class during the 
year and fitted with oil engines was 34 of 101,608 tons, 12 
of which were ships of large size totalling 83,739 tons 
gross. All these 34 vessels were fitted with oil engines 
using heavy oil, with the exception of three of 536 tons, 
fitted with paraffin motors. 

In view of the interest attaching to the great develop- 
ment which has taken place in the use of internal com- 
bustion engines in recent years, it is thought that the 
following statistics and notes upon the subject will not 
be inappropriate :—July, 1914, 297 of 234,287 gross tons ; 
July, 1919, 912 of 752,606 gross tons; July, 1920, 1178 
of 955,810 gross tons: July, 1921, 1473 of 1,248,800 gross 


ns. 

Of the 1473 motor vessels mentioned in the report as 
being recorded in the Society's Register Book for the 
eurrent year, 287 are of 1000 tons and upwards. Of these, 
125 have tonnages ranging from 1000 to 2000 tons, 97 
are from 2000 to 5000 tons, 44 are from 5000 to 7000 tons, 
and 21 above 7000 tons. Nearly one-half of the smaller 
vessels depend solely on their motors for their motive 
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power. Amongst the 287 vessels of 1000 tons and above, | 
95 are provided with considerable sail power, and are | 
recorded in the Register Book as “‘ Auxiliaries."” Of these, | 
9 are from 1000 to 1300 tons, 21 are from 1300 to 1500 | 


tons, 35 are from 1500 to 1800 tons, 12 are from 1800 to | 1082 vessels, which brings the total number of assignments | the much-talked-of £3,000,000 surplus which the G, 


2000 tons, and 18 above 2000 tons. 

Included in the 18 above 2000 tons is the Kébenhavn, | 
a steel vessel of 3950 tons, recently built at Leith to the 
Society's classification, and one of the largest vessels of | 
her type afloat, 12 are wood vessels built as auxiliaries, 
and 5 are steel or iron converted sailing vessels. All but | 
13 of the 95 auxiliaries, and nearly all the motor vessels | 
which are under 2000 tons are fitted with oil engines of | 
other than Diesel type. Of the 95 auxiliary vessels, 68 | 
are fitted with twin screws and 27 with single screws. The 
Society's records show that during the past year two | 
sailing vessels were fitted with auxiliary oil power, 8 | 
auxiliaries had their engines removed and reverted to | 
sailing vessels, | steamer was converted into an oil-engined 
vessel, and 1 vessel had her Diesel engines removed and 
steam engines fitted. 

It may also be mentioned that during the year 9 large | 
wood auxiliary ships have been lost by fire’ at sea. In| 
one case the fire was stated to have occurred amidships, 
away from the engine-room, and to have been due to 
spontaneous combustion of the cargo. Two vessels were | 
carrying coal, 1 had a cargo of wood, 3 were in ballast, | 
but no information is obtainable rding the remaining 
two. All were built in America during the war period. 

In vessels above 1000 tons, fitted with oil engines, those 
fitted with twin screws largely predominate over single- | 
screw vessels, especially in the cases of vessels which 
depend entirely on their engine power. These latter | 
may be divided as follows :—Diesel engines: Twin, | 
120; single, 28. Other oil engines: Twin, 40; single, 4. 

The principal reason for this predominance is that oil 
engines are generally made with a short stroke, and run 
at a high rate of revolution, a condition which makes it 
more efficient to use screw of smaller diameter 
than would be necessary for single screw working at the 
same power. The convenience of having si screws 
in some cases has, however, led to certain makers of Liesel 
engines constructing long-stroke engines running at such 
speeds as are suitable for use with large single screws. 

The policy which has been adopted by the Society in | 
recent years of establishing Committees of Lloyd’s Register | 
in other countries has been carried two steps further | 
during the year under review. Jt will be recalled that 
the first of these Committees to be constituted was the 
American Committee in New York in 1916. This step was | 
followed later by the establishment of Committees in | 
France and Sweden, and has been continued this year | 
by the formation of similar Committees in Holland and | 
Japan. In order to enable the Society to take advantage 
of the knowledge and wide experience of the Committees 
in other countries, provision has now been made in the | 
Society's rules for the chairman of each Branch Com.- | 


mittee to be ex officio a member of the General Committee, | 


and for one of the members of all such Branch Com. | 
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and after having undergone the necessary surveys are | 
now recorded as classed ships in the Register Book. 
During the year 1920-21, freeboards were assigned to | 


by the Committee of Lloyd’s Register under the Merchant 
Shipping Act, 1894, up to 22,265. The total length of 
chain cable tested under the Act during the year 1920-21 | 
at the public proving houses in the United Kingdom, all 
of which are under the superintendence of the Society, 
was 359,687 fathoms, in addition to a quantity of miscel- | 
laneous chains and samples. The number of anchors 
tested was 6748. During the year, too, 1,451,311 tons of 
ship and boiler steel were tested by the Society's sur- 
veyors, as compared with 1,939,798 tons for the previous 
year, representing a reduction of 25 per cent. throughout 
the world. The reduction in the United Kingdom, how- 
ever, is somewhat greater, due, no doubt, to the effect of | 
the coal dispute and other labour troubles upon the steel 
industry. 

The scholarships granted by Lloyd's Register for the 
study of naval architecture and marine engineering, which | 
were in abeyance during the war, have since 1919 been | 
again open to competition. These scholarships, which | 
are each of the value of £100 per annum, provide means 
for students in naval architecture and marine engineering 
to add to their proficiency, and undoubtedly help to attract | 
young men of talent to the shipbuilding and engineering | 
industries. 

The scholarships are as follows :—Three in naval archi- | 
tecture at the University of Glasgow; three in naval | 
architecture and three in marine engineering at the | 
University of Durham ; three in naval architecture at | 
the University of Liverpool ; and two in marine engineer- 
ing in connection with the Institute of Marine Engineers. 

In addition to the above, the Committee has granted | 
a further scholarship in marine engineering of £100 per | 
annum, tenable for three years from 1921, in connection 
with the Institute of Marine Engineers; and has also 
decided to offer two Lloyd's Register Scholarships of 
600 yen per annum, tenable for three years, at the Tokyo 
Imperial University. 

The Committee acceded, with much regret, to the desire 
of Dr. James T. Milton, who has held, since 1890, the 
important position of chief engineer surveyor to the 
Society, that he should be allowed, on account of advancing 
years, to retire from that office on September 30th. Mr. 
Milton’s connection with Lloyd’s Register will not, how- 
ever, be completely severed, as arrangements have been 
made by which the Committee will be able to avail them- 
selves of his wide knowledge and experience should occasion 
arise. Dr. Milton’s tenure of office has covered a period of 
rapid advance and many changes in the industry of marine 
engineering. Among these may be noted the use of basic | 
steel, the use of higher tension steel for boilers, the intro- | 
duction of quadruple-expansion engines, the introduction 
of steam turbine engines, first with direct drive and after- 
wards with reduction gear, the use of water-tube boilers, | 
the use of oil fuel, and the introduction of Diesel and | 





vessels for coasting service in various parts of the world, 


| some of the districts, I am assured this week that : 


| strike. 


mittees to be nominated as a representative at meetings | other oil engines. He has been closely associated with all | 
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The refusal of the Government to acce} 


proposals of the colliers concerning the appropriat me 


‘on of 
ment has at its disposal, finds wide approval amon, ‘a 
masters, whether blast-furnace owners or mill and forg, 
owners, in this part of the kingdom. So positive aio iron 
masters hereabouts that the colliers have in the past had 
not only a fair share of “ the good things going’ when 
trade was better than it is now, but considerably in ©Xceeg 
that I venture to say that had the Government given way 
to the men on this occasion, it would never have henna 
the last of it. There is no disguising the fact that th Coal. 
mining industry is in a bad way just now so far is the 
capital invested in it is concerned, and ironmaster: here 
recognising this, sympathise with their brother coaj. 
masters. As an example of what is just now going on in 
iki 

the great Cannock Chase coal industry, many «; the 
collieries are being carried on at a loss every week. That 
some of the companies have gone through exce ingly 
hard times, and are still experiencing a rough pa sage 
there is not the least doubt. It is no secret that there 


| were collieries that suffered a loss of £25,000 or £30,000 


during the three months’ coal stoppage, and their pu sition 


| has been considerably aggravated by the abno nally 


slack trade that has prevailed since the cessation of the 
They have not had a decent chance to rover 
themselves, and the remarkable spectacle is being wit. 
nessed of firms which spent money galore on a hundre\! and 
one improvements during the period of contro!. now 


| economising in every possible direction. 


Turning Point in Iron and Steel. 


It is a real satisfaction to be able to repo 
week that the opinion concerning the current state «{ the 
iron and steel market is strengthening here that we have 
seen the worst of the trade depression, and that there is 
some indication that the trade improvement is gat) icring 
momentum. With the readjustments lately effected a 
sounder basis has been conan for expansion, and ‘here 
is a little more confidence which is expressing itself in 
rather freer buying. Inquiries, too, which have been on 
the market since the cut in steel prices was annow) ed, 
have had more encouraging characteristics than the (elu 
sive inquiries of the summer. There are some good 
contracts in sight, and hopes are entertained that tenders 
which are going in from the Midlands will bring more 
employment to the district. It would be @ mistake, 


this 


| however, at present to pitch expectations too high. 


Recovery is bound to be a long and tedious process, calling 
for all the patience we can command. To speak only of 


| one indication of the revival, the four capital ships which 


are to be divided between the Clyde and the Tyne ought 
to mean something to a number of local branches of 
industry. It takes a long time, of course, for these big 
undertakings to develop, but there is not much inter. 
vening work to block the way now, so that the contracts 
will go forward much more speedily than in time cf normal 


of the Technical Sub-committee. 


| these matters, and the rules of Lloyd’s Register have been | activity. As I indicated last week, the most noteworthy 


During the war the Society's operations in Germany kept abreast of the developments which have occurred. | improvement at present locally is in the galvanised shect 


and Austria-Hungary, which had previously been exten- | To fill the vacancy caused by his retirement, the Com- trade, the larges 


sive and varied, were, of course, suspended; but with 
improving conditions, work has now been resumed in 
these countries. In Germany, and also in Fiume the | 
Society has a full staff, and the interests of the Society’s | 
clients in Czecho-Slovakia have been met by the establish- 
ment of an office in Prague, under the direction of an 
experienced officer. The Society's operations in Italy 
are being fully maintained, especially as regards the ship- 
building and engineering works of Trieste and district, 
now included in the Italian Kingdom. The number of | 
Diesel engines for marine pur and their accessories, | 
being built in Switzerland, for which the classification 
or inspection of the Society is desired, led the Committee 
to accede to an application for the appointment of an 
exclusive surveyor in that country. surveyor is 
stationed at Winterthur, which is the most important 
eentre for work of this class, and it is anticipated that his 
services will prove to be of great convenience and advan- 
tage to all parties concerned. 

By Ministerial decree of the Belgian Government, the | 
Society has been recognised under the provisions of the 
Belgian Law of August 25th, 1920, for the Safety of Vessels. 
Under the requirements of the Law all vessels c in | 
the Society's Register Book are exempted from certain | 
surveys which would otherwise be required, and this 
recognition allows the Belgian Consuls abroad to take | 
advantage of the services of the Society’s surveyors, in 
whatever country they may be stationed, for surveys on 
Belgian vessels (classed and unclassed), thus facilitating | 
the issue of the ‘‘ permit of navigation.”” The Portuguese | 
Government, under Ministerial decree of May 10th, 1919, 
has likewise recognised surveys held by the Society’s | 
surveyors as dispensing with the inspection of the Portu- | 
guese Government officers in the case of vessels of Portu- 
guese nationality classed with the Society. The following | 
countries now recognise the surveys and certificates of | 
Lloyd's Register as exempting vessels from undergoing | 
Government inspections of various kinds, viz. :—France, | 
Holland, Norway, Sweden, Denmark, Spain, Greece, 
Belgium, Portugal, and the British Dominions. 

A feature of the results of the Society’s operations for 
the year under review is the number of disclassed vessels | 
which have been re-classed, and also the number of vessels | 


mittee has appointed Mr. H. Ruck-Keene, who has been | 
his assistant for the past twelve years, to be chief engineer 
surveyor. 


Provincial Letters. 


THE MIDLANDS AND STAFFORDSHIRE. 
(From our own Correspondent.) 
The Iron Trade and Railway Rates. 


Tue iron trade is discussing with much concern 

the new situation in which it finds itself by reason of the 
tial reduction in railway rates. The statement of the 
railway companies that the reduction in rates amounts 
to from 15 to 25 per cent. will, it is feared, convey a false 
im ion as to the effect in South Staffordshire. In a 
case which is said to be typical, the present cost of assem- 
bling the raw material required to make | ton of pig iron 
is £2 ls. 3d., and the total reductions on the material 
based on the new rates work out at 4s. 1d., roughly 10 per 
cent., leaving £1 17s. 2d. to be paid for inward transport 
charges. On iron ore only, assuming it is carried from 
Northamptonshire, the concession ranges from 13 up to 
19 per cent., the average being about 16 per cent. The 
mean rate is still 87 per cent. above the pre-war figure. | 
As regards limestone from Derbyshire, the charges have 
been lowered by from 19 to 23 per cent., the average being 
21 per cent. This leaves rates 73 per cent. above the pre- 
war level. About 4 tons of ore and limestone and 1} tons 
of coke go to the making of a ton of Staffordshire pig iron. | 
It is asserted that, except for reductions corresponding | 
to the fall in wages, ironstone and limestone suppliers 
have not made any contribution to the deflation move- | 
ment. There has, of course, been a considerable depre- 
ciation of fuel prices, but ironmasters declare that the 
cost is still disproportionately high. It is contended, 
without fear of contradiction, that no reductions which 


| to escape the new tariff now imminent. 


| Belgian nut and 


t firms having now got their plant into 
full operation. In one instance at least an order has been 
refused this week by a firm having several weeks’ work 
on hand. It is ible, however, to place orders for 
December delivery at slightly lower figures. There is a 
fair inquiry from most of the export markets, both east 
and west. Consignments are being rushed into Australia 
In the bar iron 
trade, it is very gratifying that some small imports of 
bolt iron at £9 10s. apparently have 
httle effect upon the market. 


The Raw Iron Trade. 


Blast-furnace owners report this week that in 
the Northamptonshire district some increase of activity 
is perceptible. One furnace is producing and another 
will be in blast within a very short time. The great 
difficulty is that consumers will not enter into forward 


| commitments. Northamptonshire forge could be bought 


down to 92s. 6d. if buyers were prepared to deal on the 
same scale as they dealt with continental producers a 
few months ago. But if they are to sell in driblets and 


| be at the maximum risk with respect to their output, 


furnace owners think they are entitled to 5s. or 10s. above 
the rock bottom price. Northamptonshire foundry is 
quoted at from £5 12s. 6d. to £5 17s. 6d. Derbyshire 
houses are looking for business on the basis of £5 10s. for 
forge and £6 for Rassdey. With prices stiffening abroad, 
there is little temptation to send orders out of the country. 
Pig iron is coming in against old contracts, and this is 
likely to accentuate the flatness of the market for some 
time yet. 


Iron Trade and Export Credits. 


Ironmasters over the area which has Birmingham 
for ite centre do not evince much enthusiasm for the 
export credits scheme in the light of its explanation }) 
the Chancellor of the Exchequer. Ironmasters with ove: 
seas connections consider that trade recovery is not to be 
effected’ by expedients, and that it must be left to the 
gradual action of natural economic processes. Manu 
facturers discern little practical advantage in an exports 


| scheme which has only twenty-five millions behind it, 


(not originally ‘built under survey) which have come | have yet been effected will suffice to put the pig iron trade | and criticise the arrangement of a specialist committee 
under survey for classification with the Society. In the | on an economic footing. The reply 4 of the carriers here- | to exercise plenary power in the allocation of these funds 
first category there are 133 vessels of 347,048 gross tons, | abouts to these complaints is that it is a mistaken idea | The smaller concerns see very slender hope for themselves 
and in the second, 159 vessels of 252,865 gross tons. | to think the railways favour high rates. They know that | under the system of administration outlined by Sir Rober‘ 
Included in these figures is a large number of ex-German | traffic can be killed by such rates, and one of their guiding | Horne. On most sides, however, there is agreement that 
and ex-Austro-Hungarian vessels and also Admiralty | principles in fixing exceptional values was to charge | the stimulation of export in the present condition o! 


trawlers sold to private owners, as well as a certain number 
Special surveys 


what the goods could bear. They have a shrewd idea 
that the traffic cannot bear the present rates. But, they 


world trade will be futile if its only effect is to be the 
amplification of stocks abroad at the expense of busines: 


of trawlers still under Admiralty control. j — 
have also been carried out on 167 Admiralty trawlers | ask, what else is to be done? In the past they played a | in the future. The general expectation is that the Govern- 


and drifters, originally built under the Society's survey | 
for mine-sweeping duties, and these vessels now appear | 
in the Society’s Register Book as classed ships for the | 
new services for which they have been re-conditioned. | 
Similarly, a number of ex-Admiralty mine-swee | 
sloops, patrol gunboats, and “Q” boats, built during 
the war under the supervision of the Society's surveyors, 
have been converted into combined cargo and passenger 


great part in the development and prosperity of the Black | 
Country. They fostered trade by low “ special”’ rates | 
in profusion ; they gave free facilities and services beyond 
their legal obligations. In conclusion, the carriers profess | 
that at the moment they are just as anxious to assist; | 
but they allege that they are helpless to meet the iron | 
trade further than they have done, mainly on account of 
the price of coal and present high railway wages. 


ment’s proposals will mainly“go to facilitating large engi 
neering contracts in the Dominions and elsewhere by the 
great constructional firms. - 


- 


Constructional Engineers and Steel Situation. 


Constructional engineers are at work on tendets 
based upon the ngw steel prices. Thése are now on an 
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a 
equality with those of the Continent, and in many cases 
they are iably lower. The Scottish steel makers 


have vot seen their way to reduce sections by more than 
£1 10s., but practically all the English houses are now 
prepared to quote down to the minima agreed upon on 
October 14th, With the abatement ‘of continental com- 
petition and the big drop in home prices, an important 
change has come over the situation. There is more con- 
fidence in the stability of the market. It is realised that 
owners of blast-furnaces and mills have gone well ahead 
of the fall in production coste. It would be rash to assume 
that continental competition, as it has developed since 
the war, has been scotched. But there are signs that our 
neighbours have as many vonunitments as their deranged 
economic system is capable of dealing with for some little 
time to come, 


Steel Half Products. 


Steel half products furnish an exception to the 
more general condition now applicable in the steel trade 
that British prices have come down to the European level. 
This exception is perhaps explained by the fact thet 
British makers who lowered their price two months ago 
to turn the balance, have taken as many orders as they 
deem wise at £7 10s. Certainly, the later tendency of 
prices has been upward, £8 to £8 10s. covering present 
quotations. Continental billets can be bought down to 
£7 15s., and & small amount of business is passing et this 
rate.» Under normal conditions, an enormous trade is 
done on the Birmingham iron market in steel half products, 
and in these circumstances the foregoing particulars are 
of especial interest at the present time. 


LANCASHIRE. 
(From our own Correspondents.) 
Mancuester, Thursday. 
Iron, Steel and Metals. 


THe general condition of the markets in Lanca- 
shire is still without any definite change. The depression 
in almost all departments continues, the only exception 
being the textile engineering trade. Here a fair amount 
of work is being done, but it is not nearly so much as it 
would be if the cotton trade were in a better condition. 
With a brick and large market for cotton goods we might 
expect a boom in textile engineering; but it is to be 
feared that the necessary improvement in the cotton trade 
cannot come until India is able to sell her products more 
freely. The old German demand for Indian cotton and 
other products of the dominion is far more closely con- 
nected with the Lancashire cotton trade, and consequently 


with the textile engineering trade than is commonly 
understood. 
Metals. 


The markets for the non-ferrous metals are all 
as dull and lifeless as they well can be, if any business is 
being done at all. The further fall in copper prices does 
nothing to increase the buying in this district, and low 
as are the prices for standard copper and best selected 
ingot, it would appear that buyers are of opinion that they 
may be lower yet. Apparently the large quantity of scrap 
which is being converted into rough copper and put upon 
the standard market is having a very decided effect on 
opinion, and although the present market price of standard 
is low, even considered from a pre-war standpoint, it fails 
to create any confidence in the future of the market. 
Consumers of manufactured copper and brass naturally 
resent the enormous difference between the controlled 
prices and the prices of refined copper and spelter, and in 
these circumstances it is natural that they should buy only 
from hand to mouth and wait for the inevitable adjust- 
ment of the figures. Nothing further has been heard of 
the attempt on the part of the scrap metal trade to upset 
the contract made between the Government and the 
syndicate which has bought the brass and copper scrap ; 
but a little amusement has been caused by the report that 
the American Government will put a special import duty 
on this scrap if any attempt be made to ship it to the 
United States. The syndicate has, however, got a good 
enough bargain even if the American market is closed 
against it. In the market for tin there is practically no 
movement of importance at present. The consumption 
in the tin-plate trade is said to be improving, but the 
supplies from the Straits are also larger, and the one will 
probably counteract the other so far as any effect on the 
market is concerned. Tin has been steady now for a long 
time, and it is perhaps fairly safe to assume that it has 
reached the stable bottom, The demand from the engi- 
neering trades is poor at present, and one does not see 
much prospect of its becoming larger this year. The 
continental demand is smaller, but this may be because 
of the fluctuations in the German exchange. The market 
for lead remains much as it was, but the actual consump- 
tive demand is not so good. The report that Spain is 
contemplating an export duty may, if confirmed, s hen 
the market for a time, but in the end, of course, Spain 
will have the pleasure of paying the duty herself. Spelter 
prices vary very little, and Germany still keeps off the 
market. ne arrangements for re-starting the British 
production of spelter with Broken Hill concentrates are 
being completed. 


Pig Iron. 


The market for pig iron shows no improvement 
here and not much change, Of course, there is no expecta- 
tion of higher prices even by the most sanguine maker, 
and the only question is how to get the prices down. In 
finished steel this has been done by the sacrifice of profit, 
and in some cases by the acceptance of loss ; although the 
claim by some steel manufacturers that the loss on sec- 
tional steel at £10 per ton amounts to £4 per ton is quite 
absurd. No one is going to believe this except those who 
want to believe it. © consumer of pig iron here is quite 
convinced that prices must be brought down, some say 
to £4, others to £5, before the end of the year, and the 


after the costs come down. There are, of course, some 
buyers of foundry pig iron left in Manchester, but they 
buy only retail quantities to keep them going from week 
to week. There are no inquiries in this market for large 
quantities over a long period, and it is very difficult to 
say what is the lowest price at which such a contract could 
be placed ; but it would be much less than £6 per_ton at 
the furnace. Meantime what may be called the retail 
price for No. 3 foundry iron r ins at £6 10s. delivered 
in Manchester. The extraordinary irregularity in pig iron 
prices may be judged from the fact that East Coast hema- 
tite is quoted at £6, whereas to correspond with No. 3 
common foundry it ought to be at £7, and to correspond 
with Scotch No. 3 it ought to be at least £7 10s.; while 
No. 4 forge pig iron is quoted at £5 5s. and sometimes at 
£5, when it ought to be within Is. of foundry iron. These 
irregularities must be got rid of before any confidence can 
return to the market. 





Finished Steel. 


There is no change here in the prices for sectional 
steel, except that there are rumours of some sections being 
offered at much less than the official rates. It may perhaps 
be noted here that American steel rail makers have reduced 
their price by 7 dols. per ton, viz., to 40 dols. per 2000 lb. 


Scrap. 


The market for cast scrap is very quiet, and it is 
not easy to make sales, ironfounders having so small an 
amount of work in hand. The dealers are easier in their 
ideas, but the fall in cast scrap is naturally waiting for 
the fall in foundry pig iron. For steel scrap there is a little 
inquiry, but heavy wrought scrap is dead. 


The Engineering Trades. 

It is too early yet to say what effect the 12} per 
cent. settlement will have upon the engineering industry 
generally ; but as far as I can gather there is a somewhat 
more hopeful feeling amongst the firms of this district. 
The effect of the reduction in wages will be chiefly felt, of 
course, in the case of products which involve a large 
amount of labour, such, for instance, as machine tools. 
Firms engaged in these branches of trade will now be able 
to quote prices considerably lower than recently, even if 
they only allow for the first third of the war bonus; but 
in many cases, in order to secure business, firms will no 
doubt quote prices which will allow for the full 124 per 
cent. reduction. I know that this is being done fairly 
generally. This reduction, together with the steady decline 
in the prices of materials, cannot fail to have a beneficial 
effect on trade all round, and will stimulate inquiries for 
engineering work. It is satisfactory to see that another 
Lancashire steel works has been re-started this week after 
having been closed down owing to depression for nearly 
twelve months. I refer to the steel plant of the Wigan 
Coal and Iron Company. This step will be the means of 
finding employment for several hundreds of persons imme- 
diately, and will prove a benefit to a much wider circle in 
the Lancashire colliery districts. There is nearly always 
one “fly in the ointment” in Lancashire, however. 
The rubber manufacturers and their workers are now on 
the brink of a rupture owing to the employers’ decision 
to extend the working hours per week from 47 to 52} 
without any addition of wages. Against this the workers, 
through their trade unions, have submitted an offer to 
accept a reduction of 5 per cent. in wages instead of the 
increase in hours. In the meantime notices have been 
posted in all the works concerned that the new schedule 
of working hours will be given effect to from the first pay- 
day in November 


A Steel Bar Flooring. 


A new t of dpen flooring is being introduced 
into this country. It consists of a series of steel bars placed 
on edge, between each pair of which a “ reticuline”’ bar 
is placed and solidly riveted in position. The finished 
section is a light but inflexible panel embodying the truss 
principle of construction, by which @ load applied at any 
point is distributed over a wide area. The flooring is made 
in two standard patterns differing in a ce according 
to the spacing of the wave form of the reticuline bars. 
It is particularly suitable for power station flooring and 
industrial purposes, such as staircases or for motor car 
running boards, and owing to its strength, light-giving, 
ventilating, and non-slipping qualities obvious 
advantages over the cast iron grating, which is so com- 
monly used in this country. The same principle of con- 
struction is also applied to armouring for concrete surfaces, 
such as floors, in which case the panels, jin. deep, are laid 
over the area to be armoured before the topping is applied. 
The latter is poured over the grating and trowelled flush 
with the edges of the steel and the surrounding area, the 
result “eing a smooth concrete floor armoured at points 
of wear with steel bars. The grating is made by 
the Irving Ironworks Company, Long Island City, New 
York, U.S.A., which has appointed Mr E. Boyd, 243, 
U Brook-street, Manchester, its representative in 
this country. 


BaRROW-IN-FurNeEss, Thursday. 
Hematites. 


weeks. At the mines there is complete idlepess at many 
pits and others are working on short time. 


Steel. 

There is just a fair amount of activity in the stee | 
trade at Barrow and Workington. At Burrow the rail 
mill is not working the full week, but the Siemens furnaces, 
merchant mill, hoop mills, and the foundries are fully 
The demand generally for steel is quiet. Prices 
are now more favourable 


Shipbuilding and Engineering. 

Vickers Limited have completed the Common- 
wealth liner Moreton Bay and she leaves Barrow this week - 
end to undergo her trials. The fitting-out berths at Barrow 
are fairly busy, but the engineering shops are slack as yet. 
The work on the new warships will increase the activity in 
the gun shops. 


SHEFFIELD. 
(rom our own Correspondent. ) 


The Outlook. 


Tue trade position has been rather obscured in 
the last week or two by the usual bluster and activity 
associated with the November elections, in which very 
many leaders in the steel industry are directly, or other- 
wise, interested ; but now that those matters have been 
adjusted and the noise of promises, which in the main 
may be found in the future to be all unfulfilled, has sub- 
sided, it is possible to gauge the situation in from an 
industrial point of view. It cannot be said, however, 
that any very great improvement is yet discernibie, 
though the feeling seems more general that things are on 
the mend. The latest expression to that effect to be made 
publicly was contained in a speech a few days ago by the 
chairman of Kayser, Ellison and Co. Addressing a meet- 
ing of shareholders in this Sheffield steel concern, Mr. C. W. 
Kayser said that, as to the future, their experience was that 
things were a little more hopeful. He believed the com- 
pany had touched bottom, and could now look forward 
to a better time. It seems plain that whatever recovery 
comes will be very gradual, though the statement was 
made last week that with the turn of the year Steel, Peech 
and Tozers were looking forward to being able to resume 
operations on a normal basis. This company, of course, 
stands at the head of the combination known as the 
United Steel Companies, Limited. It is therefore to be 
hoped that from this hint the inference may be drawn that 
the combine’s large interests in North Linco!nshire, 
Stocksbridge, the North-West Coast and elsewhere can 
regard the future with equal confidence. 


Staffs and Reduced Salaries. 


Reverting to Kayser, Ellisons, there were -one 
or two remarks made by the chairman that are worth 
reproducing, if only to adduce further evidence that all 
Sheffield firms could not have been guilty of profiteering 
during the war—or since. As a matter of fact, explained 
Mr. Kayser, the company made no profit on the actual 
trading during the year under review, and was only able 
to pay a reduced dividend to shareholders by reason of 
the return of money paid in previous years as E P.D. 
No financial benefit had been derived from the war period. 
On the contrary, the firm suffered heavily by having 
used its resources for the benefit of the nation during the 
hostilities. The cost of materials and wages, added Mr. 
Kayser, was still higher than the trade could stand, though 
to his mind the questions of short hours of working and 
reduced output were of more importance than the matter 
of wages. e firm would only too pleased to pay the 
best wages the trade would stand, providing there was 
received in return a maximum output per day from the 
melting furnaces, mills and forges. One often hears the 
objection that whilst wages are being reduced, salaries 
remain untouched ; but here is an instance quite to the 
contrary, for I may mention that the directors, ers, 
staff and foremen at Kayser, Ellisons, have all voluntarily 
agreed to take less pay, salaries having been reduced by a 
minimum of 20 per cent. Another point made by Mr. 
Kayser was that the company had endeavoured to keep 
down selling prices by not passing on to its customers the 
full increased cost of production. As an instance, he 
mentioned that while the melting of high-class carbon 
steel had advanced in cost by over 300 per cent. on pre- 
war prices, the highest figure at which such steel had been 
sold by the company had not represented a 150 per cent. 
advance. 


Preparing for the Naval Contracts. 


According to information which has reached me 
from reliable quarters on the Clyde, a large steel com- 
bination at Motherwell has placed a contract in Sheffield 
for a complete rolling mill plant of high capacity, including 
a cogging mill, &c. Names are not mentioned, but it 
seems not improbable that the Motherwell firm is David 
Colvilles, and that the contract has gone to Davy Brothers, 
of Sheffield. In the event of that guess being a good one, 
there is, of course, an interesting connection between the 
two i for Harland and Wolfis, who hold a 





Since last week's report there has been no chang 
in the general condition of the hematite pig iron trade of 
this district. Business continues to remain very much in 
the background, with buyers showing little inclination to 
come forward. They are still holding out for lower values, 
and will only order iron to cover their immediate wants 
for pressing contracts. The production remains at a low 
tonnage, with eight furnaces in blast. A local demand 
exists on the of steel makers at Barrow and at 
Workington. ere is rather a better feeling in the trade, 
but any recovery is bound to be slow. 


Iron Ore. 


The demand for iron ore is confined to. local 
smelters, and as their wants are few, not a big tonnage is 
ing raised, and at the same time foreign supplies are 
being used from stores that accumulated on old contracts, 





consumer does not care whether this is done before or 





large number of shares in the Colyille concern, are closely 
associated with John Brown & Oo., Ltd., one of the manag- 
ing directors, of which Sir W. Ellis, is chairman of Davy 
Brothers. But, whether or not I am right in my surmise, 
the fact remains that the business is coming, or has come, 
to Sheffield, and that, after all, is the main thing. As to 
the work expected from the capital ship contracts, pre- 
parations, where necessary, are being hurried on with in 
armament departments; but it may easily be January 
before any appreciable headway is made with the pro- 
duction of armour plates and other forgings, as well as 
castings, which will be required in very heavy tonnages. 
In a recent letter I believe I mentioned that Vickers 
were still busy with the Japanese orders for armour plate. 
Since then information has reached me which appears to 
make it doubtful if Vickers have completed yet much more 
than one-half of the 7500 tons mentioned in connection 





the imports of Spanish ore being nil during the past few 





with the contract referred to, in which case the company’s 
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armament departments should now have a prolonged 

iod of activity in front of them, for the naval contracts 
oom placed must mean anything from 15,000 to 20,000 
tons of plates to be made in Sheffield alone, to say nothing 
of the guns and the thousand and one other items that 
will require to be manufactured in steel. A steady absorp- 
tion of large numbers of the men now unemployed is thus 
anticipated, though in that particular direction hopes 
should be kept very well in hand. In any case, manu- 
facturers will do their utmost, in the spirit of the Govern- 
ment’s desires and their own wishes, to relieve the situation 
for labour. 


More Inquiries than Orders. 


One is frequently hearing of very acceptable 
business being booked on overseas account, particularly 
South America and the Colonies. The first-named is not 
@ strong market yet by any means, but there seem distinct 
signs of revival in that quarter, while the new loans being 
floated by the Colonies, notably those “down under,” 
would appear to indicate that the States concerned are 
ready to spend some money in this country on railways, 
roads, machinery, and so on. India, too, is in a buying 
mood—which reminds me that a friend just back from 
the Dependency says that the agitatio g on there, 
while pernicious in its influence, is so infbaitesional com- 
pared with the 300,000,000 population as to create ne 
misgivings in the minds of those who know the position 
best. Locally, I hear that an order for a large hydraulic 
press has been placed from India, and to various mining 
centres of the world quite considerable quantities of 
special steels and tools are being sent. However, there 
are still more inquiries than orders about, tho with the 
very appreciable falls that are now taking in the 
quotations of different grades of iron and s home con- 
sumers at least have far less excuse now—hardly any, in 
fact—for buying continental material and man 
from it various for the overseas markets, The 
margin between home and foreign steel is rapidly melting 
away, in spite of the exchange advantages enjoyed by 
*some of our keenest rivals ; but almost ev buyers 
are acting with extreme caution, fearing to commit 
selves too far ahead on a falling market. In that way, even 
where inquiries materialise into definite business, orders 
are too often for small quantities only, so that there is 
sometimes much crying for little wool. 


Surplus Tool Steel. 

So far as export business is concerned, there is 
scarcely a whiff of it blowing in the direction of high-speed 
steel makers, although there are exceptions, of course, 
some firms reporting the are © t of very satisfactory orders. 
In the home market a quiet bit of buying is maintained, 
and it may be expected that an appreciable improvement 
will be experienced when some of the heavy work now 
in prospect is got into hand. There are, as I mentioned 
recently, large stocks of high-speed steel tools in makeis’ 
hands now, and unfortunately these are being supple- 
mented in the market by huge quantities of surplus tools 
in this material. The belief had been widdly entertained 
that these surplus Gover t stocks of twist drills and 
other high-speed 





tools had been worked off. Whether or 
not there is even yet more to follow is not known, but 
there is no doubt about the fact that the country is being 
literally flooded with surplus tool steel, most of which is 
of the high-s quality. The great difficulty is the 
inability of the market in its present flat ition to 
absorb these surplus stocks, except by a very gradual 
process, and in the meantime the crucible furnace men 
are having an ex i lean time. The quotation of 
high-speed steel is already said to be perilously near the 
danger line, even if it is not actually below it; but the 
natural tendency for a market, under the conditions of a 
slump such as that described, is to fall still pt wy and this, 
makers fear, is precisely what will with the result 
that it may become a cheaper proposition for some of the 
crucible makers to keep up no tence of main 
works, but to close them down. However, it is to be ho 
something will turn up, as Mr. Micawber implicitly believed 
it would, to relieve the situation and to put a little ginger 
into the high-speed steel export trade, for makers are 
absolutely sick and tired of the long ran of depression 
experienced—a longer run probably than that felt by any 
other section of the steel industry. This state oi affairs 
is reflected very seriously on the market for ferro-all 
tungsten powder, for instance, having fallen to a point 
from ld. to 2d. below the previous low record in this 
country—reached, I believe, many years ago, long before 
the war, when a British firm of makers tried to compete 
against all the German firms importing into this country, 
with the result that a price-cutting campaign was entered 
on, the British firm ultimately being knocked out for 
lack of support at home. One of these fine days, when the 
real trade revival has actually arrived, something like 
famine conditions may be experienced in two directions 
—one in pig iron and the other in tungsten powder. 


Constructing Ring Roads. 


Since my previous letter was written, two very 
interesting things have occurred in the municipal life of 
Sheffield. One was the opening by Sir na Maybury, 
Director-General of Roads under the Ministry 
of a new thoroughfare leading from the "Sosane to the 
Darnall districts of the city. It is one of a series of 
ring roads by means of which it is intended ulti- 
mately to connect up the arteries radiating to 
the suburbs from the centre of Sheffield, and to pro- 
vide a tram track giving easy and cheap access to all 
parts of the city, and particularly to those quarters in 
which the important works are situate. The new road, 
which has a length of 3300 yards, has been constructed by 
Mr. W. J. Hadfield, the city surveyor, with the aid of an 
army of ex-Service men chosen from the ranks of the 
unemployed, at an estimated cost of £73,721, and in 
commenting on that fact Sir Henry Maybury said it was 
no uncommon thing for him to have to deal with estimates 
running to more than four times as much per mile as the 
Sheffield road had cost, = not ama gs. as great a 
traffic. The ring road is being carried through a large 
estate which the Corporation has purchased, and on which 
it is proposed to erect about 4000 houses for the working 





classes. The nly difficulty is that the “ aoitien classes * 
are kept so long waiting for their promised } houses. The 
other point is that at one of the 1 meet- 

last week a speaker diverged from ‘the waal kind of 
thing served up on such oceasions and said something of 
real interest. It was regarding the river Don pumping 
scheme, to which reference was made in one of my letters 
a considerable time ago, when the scheme was being 
inaugurated. Now it is just nearing completion, and, 
according to the speaker, its adoption will have cost the 
ratepayers £400,000 against a matter of £3,000,000 for an 
alternative scheme of tapping supplies outside Sheffield 
and building a reservoir. 








NORTH OF ENGLAND. 


(From our own Correspondent, ) 


Encouraging Trade Factors. 


Tue export returns for the past month reveal | h 


some encouraging factors in the Cleveland iron and steel 
trade. Not since October, 1920, has such a substantial 
volume of iron and steel been exported. An improvement 
is noted both in the coastwise and foreign trade, both in 
pig iron and steel manufactures, and the fact that the 
umprovement has been progressive month by month 
since the coal strike ended points to a gradual recovery 
of lost markets, and conveys hope to a sorely stricken 
industry. The total exports of pig iron, manufactured 
iron and steel during October reached 53,818 tons, as 
compared with 43,839 tons in September, 28,213 tons in 
August, and 10,200 tons in July. With only twenty 
in operation there is, of course, room for a great 
advance, but employers and employed alike are showing 
a disposition to share in the ice. Wages have been 
cut and will be cut further, and profits have been jetti- 
soned, but in the above-named figures there is evidence 
that the sacrifice has not been in vain, and that trade, 
slowly but surely, is returning. Another encouraging 
feature is that while many markets are closed to us by 
reason of the impoverishment of Europe, new avenues of 
trade are being found, and in such countries as Argentina 
and Nigeria, as well as all the vast British Dominions east 
of Suez, yh steel from the Cleveland works is in 
demand. ig iron shipments during October —s 
16,959 Phage which is more than for the three 
months combined. The foreign shipments, whi they 
only totalled 5926 tons, are better than those for any 
month since June, and here the improvement is entirely 
to be attributed to the resumption of trade with Italy. 
The depreciation of the lira is still a grave handicap, but 
nevertheless 2250 tons of hematite went from Cleveland 
to Italy last month, and as the Italians are badly in need 
of iron it is that this trade will continue. To 
Belgium 1647 tons were sent, which is all the more curious 
in view of the fact that big supplies are being received from 
that country; but even France and Germany also came 
to Cleveland for smaller supplies. The exports of manu- 
factured iron and steel totalled 36,859 tons, of which 
32,487 tons went to foreign ports. India received 11,179 
tons, entina 4452 tons, Nigeria 3928 tons, Japan 2112 
tons, and Cape Colony 2010 tons. 


Cleveland Iron Trade. 


The Cleveland pig iron makers have made a 
further drastic cut in prices with the object of assisting 
in a revival of industry. Costs of production have not 
fallen as had been hoped, but lower railway rates on 
certain raw materials became operative on Tuesday, and 
probably anticipating further economies, the ironmasters 
have resolved to cut their prices by about 10s. per ton. 
No. 1 Cleveland pig iron is now 115s. per ton; No. 3, 
110s. ; No. 4 foundry, 105s.; No. 4 forge, 100s.; and 
mottled and white iron about 97s. 6d. Satisfaction is 
expressed among merchants at the fall in prices, but it is 
not thought likely that there can be any really brisk trade 
until No. 3 foundry iron is down to £5 perton. Still, a drop 
of 10s. per ton is a substantial concession, and it may so 
improve the demand as to permit of the re-starting of a 
few more furnaces. One more cut of 10s. will probably 
make a vast difference. There is not much foreign iron 
now on offer. Belgian and Luxembourg producers have 
been selling at a loss, and are not disposed to continue. 
At all events it is not easy to get delivery, and it is believed 
that buying of Cleveland iron will steadily improve. 


Hematite Pig Iron. 


The demand for East Coast hematite pig iron 
shows little signs of expansion, and falls substantially 
short of the output. Some of the makers are consequently 
accumulating quite big stocks, and this with costs at 
present levels is a process which cannot go on indefinitely. 
It is hoped, however, that better conditions in the steel 
trade, and possibly the construction of the new capital 
ships, may give a fillip to the demand, and so avert the 
need for blowing out any of the furnaces now operating. 
Prices have been nominally reduced 5s. per ton, No. 1 
being now quoted 122s. 6d., and mixed numbers 120s., 
although, as a matter of fact, iron could be 
before at those figures. No doubt the reduced prices would 
be further shaded for a good order, as makers are frankly 
eager for business. 


Iron-making Materials. 
In the foreign ore trade there is a total dearth 
of new business, and values are falling. Best Rubio ore 


quoted fully 32s. 6d. per ton delivered at the works, which 
is too high a price for pig iron makers to pay. The latter 
are hoping ere long to see coke at little more than 29s., 
and the sooner it is, the better will it be for industry. 


Manufactured Iron and Steel. 


So far there has not ‘been any active response 
to the big reductions in — and only comparatively 
small orders have been p Still, the market. shows 


is now no more than 26s. per ton ex-ship Tees, without ; Though ie opened 
any demand even at that figure. Furnace coke is still | sumers sre 





more activity, and it is believed that the trade is within 
measurable distance of a revival. prices are 
nearing a competitive level. There is not much difference 
ree: home and foreign quotations, and British makers 
hope t an ng Share of the world’s trade, 
Stool billets have been reduced £1 per ton, hard billets 
being now quoted at £10, and medium billets at £9 108., 

whilst it is stated that soft billets have been offered at as 
low as £7 10s. No other changes are recorded in stecl 
prices. 


The Coal Trade. 


The situation in the Northern coal trade is most 
uncertain and fraught with many new possibilities. ‘Th. 
competition from other British coalfields for what business 
is on offer does not ease the position, while merchants 
endeavour to force the pace by holding off whenever the “y 
can and operating only from hand to mouth. There are 
a few more or important contracts for abroad, and 
also for the home public services, under consideration ; 
but so far as can be ascertained, nothing much is being 
done with them, and the inference is that the buyers are 

holding aloof from the market in order to be free to test 
the position when the November ascertainments as to 
wages, costs of production, &c., are in the hands of the 
collieries. If the common expectation is realised, Novem. 
ber shoud see a more or less substantial recession in coal 
values, both for home and abroad. In the meantime, 
export trade is for ali practical a at a standstill, 
and unless there is a substantial in values there are 
poor prospects of a revival. The position at the collieries 
is very unsatisfactory. In the bulk of the Northumberland 
and Durham mines the loss of two or three or even more 
days every week is now the regular thing. Steam coals 
of all classes except smalls are weak, with possibilities of 
undercutting quotations where definite business is in 
hand. The gas coal trade is not flourishing as it should 
with the winter season advancing, and even the superior 
classes of coal are feeling the want of prompt trace. 
Bunker coals are plentiful, and in face of an insignificant 
inquiry the position is insecure, and values are inclining 
to fall lower. The coke market is slow for foundries, but for 

gas coke there is still a good opening at full figures. 


Liner to be Overhauled. 


The Cunarder Berengaria, formerly the German 
liner Imperator, has arrived in the Tyne at the Walker 
naval yard of Armstrong, Whitworth and Co., where she 
is to be overhauled and fitted out for oil fuel burning. 








SCOTLAND. 


(From our own Correspondent.) 


No Change Yet. 


Tuovues there is not lacking a certain amount 
of hopefulness as to the future, few entertain the prospect 
of an improvement in trade generally until after the new 
year holidays at the earliest. Much may happen in two 
months’ time, but in every trade, or at least in the stee! 
and iron and allied trades, many alterations and adjust- 
ments require to be made before conditions can be adjudge: 
conducive to good business. Producers continue to do their 
utmost, so far as can be seen, to adjust costs to foreign 
bases of charges, but the “ chipping ” method is apparently 
still adhered to when a wholesale reduction only would 
suffice; consequently we still have many reports of 
inquiries, but very few fresh orders. The employers, of 
course, can only do their bit, and until the worker follows 
suit there seems little hope of the trade revival long hope:| 
for. Meantime those works enjoying more than two or 
three days’ work per week are distinctly lucky. 


Shipbuilding Output. 
The tt from Clyde yards during October 
strikes a ee Be © ees and would apparently denote 


& good measure rity. mee eee am however, 
generally speaking, a es bigg 


er the launches tho 
larger the addition to mnnocupted berths. Nothing in the 
way of new mercantile work is reported, and it will take 
much more than the Admiralty work reported last week to 
maintain 4 good measure of activity all round. A few 
inquiries are abroad, but these are not of a very definite 
nature, and are said to be connected with vessels in pros- 
some time m — Ban whore up owing to high cost of 
and for which quotations are being asked. 
During October feuiveen ‘eon of 55,979 tons aggregate 
were wees Linashen, and these figures constitute the second 
highest returns since the year 1911. Chief amongst the 
launches were :—Tuscania, twin-screw geared turbine, 
17,200 tons, for the Anchor Line; Manitoba, twin-screw 
— turbine, aa tons, for the British Indis Steam 
avigation Co : 





- 





Linnell, twin-screw motor ship, 
7500 tons, for eee. and the 
Louisiana, twin-screw motor ship, 6600 tons, for Det 
Forende Dampskibs-Selskab, Copenhagen. Of the others, 
two only were over 4000 tons. 


Steel and Iron. 


The steel works are still moving very slowly. 

Fair number of inquiries are being made, but with little 
result. Steel sheets are a trifle easier, but buying is on 4 
very modified scale. Bar ironworks are very slack and 

new business is almost entirely absent. This material, 
at £14 pei ton, is altogether out of it in view of quotations 
from other sources. Business in pig iron is very small. 
material is not always suitable, con- 
to meke the best of it rather than pay 
the price asked sea by home producers. Prices continue to 
drop, however, and may soon assume & competitive level. 
The various branches of the « ing trades are 
| extremely quiet. Export generally is of little account and 
| few cargoes of any consequence are reported. 


Coal. 


The coal market on the while continues dull and 
closed 


inactive. Even with a number of riee and 
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employment at many others very irregular, great difficulty | was countered with an application that the bonus should 


is experienced in disposing of outputs. Industrial demands 
are meagre and house coal is far from busy, while railway | 
and gas companies are buying im strict moderation. 
comparatively fair export business has been done. Large 
coal is more in evidence and smalls are neglected and 
procurable now at cheap rates, especially single nuts and | 
smaller. Ell coal and Lothian screened have done fairly | 
well recently for foreign dispatch. Shipments, however, | 
are for the most part in a coastwise direction. Clearances | 
amounted to 191,263 tons, against 206,910 tons in the | 
preceding week and 326,148 tons in the same week in 1913. 


The Loss Entailed. | 


In an interview a colliery official, referring to the 
month of October, said that in the East of Scotland in 
the period mentioned the financial situation would be the 
worst experienced for fifty years. Steam coals for export 
were selling at from 20s. 6d. to 25s. per ton f.o.b. at Leith, 
Methil, and Burntisland, and the cost of raising the coal 
at many of the collieries would be from 23g. to 25s. From | 
prices realised at the ports 2s. 6d. to 4s. per ton fell to be 
deducted for railway rates and dock dues. 


Miners’ Wages. 


The wages of Scottish miners are now reduced 
4s. 2d. per day, and surface workers’ wages in proportion. 
This is a8 & result of a statement of the September figures, 
which fixes the rate for November. An official of the 
Miners’ Union states that this reduction brings the men’s | 
wages down to 9s. 8d. per day and surface workers to fs. 
per day, compared with 21s. 6d. and lis. to 16s. per day 
respectively in February last. The average working 
week over the whole Scottish coalfield is less than four 
days. 





WALES AND ADJOINING COUNTIES. 


(From our own Correspondent.) 


Miners and the Subsidy. 


Tue decision of the Government that the unex- 
pended balance of the £10,000,000 subsidy which was 
granted to mitigate the fall in miners’ wages during the 
operation of the temporary agreement cannot be handed 
over to meet the decline of wages during the month of 
October has come as no surprise. The balance of about 
£3,000,000 is therefore to go back to the Treasury. Any 
scheme which the Government may have in contemplation 
for assisting the coal industry, especially if it has to do 
with the maintenance of wages at an artificial level, is 
bound to be an expensive matter for the country, and it is 
impossible to say how long the burden would have to be 
borne, as there are no signs of any immediate reeovery of 
trade, and it is no secret that in the coal trade expectations 
are not entertained that there will be any improvement for 
some months to come, probably before the spring at the 
earliest. This being the case, it will be seen that the con- 
tinuation of the-subsidisation of the industry would prove 
& very serious matter for the taxpayer and all industry in 
general. Sooner or later the cool inhaten would have to 
come to its economic level, and it is better that it shouid 
be reached as soon as possible. 


Miners’ November Wages. 


As forecasted, the miners of South Wales will 
suffer a severe setback in their wages this month. The 
special provisions relating to wages under the temporary 
period of the national agreement do not now operate, and 
it is laid down under the ruling of the independent chair- 
man that the wages payable this month must be based on 
the ascertained results of the industry for September. The 
joint auditors have given their report based on the per- 
manent provisions of the agreement and have certified 
that the wage percentage for November amounts to 
28.95 per cent, on the 1915 standard rates, as compared 
with 79.03 per cent. paid for October. This is a very serious 
drop, although not unexpected, and means that colliery 
workers will only receive a fraction over the minimum 
wage of 28 per cent. on the 1915 standard rates, as guaran- 
teed under Clause 8 of the national agreement. It is 
calculated that in terms of actual money this means that 
coal-getters will obtain an approximate average wage of 
11s. 3d. per day, labourers 6s. 6d., all underground workers 
9s. 3d., and all classes of surface workmen an average of 
about 6s. 6d. to 7s. per day, these amounts representing 
reductions of about 4s. to 5s. day as compared with | 
September wages. No doubt there will be a great outcry 
on the part of the workmen and their leaders, who will 
contend that the wages are insufficient for the men to live 
upon. The position is undoubtedly a very critical one, but 
it is not possible for wages to be improved unless some 
outside support is forthcoming, and unfortunately there 
is no “saan of the men being able to work more than | 
two, three, or four days per week, as the demand for coal 
is wholly inadequate so far as the steam qualities are con- 
cerned, although the position in the anthracite area is 
certainly better. The Joint District Board has definitely 
fixed the wages for November at 28.95 per cent. on the | 
1915 standard rates in accordance with the certificate of | 
the auditors. 


| 


Tin-platers’ Wages. 


lh Reference has been made to the steep fall | 
imminent in the wages of tin-platers owing to the last | 
ascertainment in the prices of tin-plate bars, upon which | 
the wage sliding scale operates, and this week a conference | 
of the Joint Industrial Council of the South Wales tin- 
plate and sheet trade has been held to consider an applica- 
tion from the men that the position should be revised. The 
discussion lasted six hours, and at first the employers 


be 15 
rate. 

A \and eventually offered 10 per cent. additional bonus, and 
the men’s representatives then decided to submit this to 
the workmen with a recommendation that they should 
accept it, promising to give their reply by Tuesday next. 
If the offer is accepted it will mean that the bonus with the 
7} per cent. of the sliding scale and the 25 per cent. con- 
solidation will be 46.8 per cent. on the old base wage rate, 


r cent., or 224 cent. above the consolidated 
employers could not see their way to give this, 


New Lock Gates. 


Proceeding with its plans for the improvement of 


the equipment of the Bute Docks, the Cardiff Railway Com- 
pany is erecting new outer lock gates at the entrance to 
the East Basin leading to the East Dock. The removal 
of the old lock gates, which were erected sixty-two years 
ago, was an interesting operation, and took place last 
Saturday. 
course, a good deal of gear was necessary to lift them. 
When suspended over the lock about 20ft. above the sill 
and the tide flowed into the basin, special barges were 
| brought along under each gate, and as the water rose the 


The two gates weigh about 70 tons, and, of 


| barges took the weight of the gate. The barges were then 
| towed into the East Basin and later, when the tide had 


risen sufficiently to bring the gates on a level with the 


quayside, they were hauled ashore. The new gates have 


been constructed on the east side of the East Basin, and it 
is likely that they will be placed in position before the end 
of this week. These new gates are a great improvement 
upon the old onee, as they have additional sluices, among 
other advantages, and it will be possible to level the water 
in the basin in considerably less time than has been the 
case hitherto. Vessels sailing will be able to come into the 
basin two to two and a-half hours before high water and 
catch the tide. This is a great advantage, as previously 
tonnage was delayed for as long as twelve hours through 
missing a tide uent upon ships not being able to get 
away from the loading tips sufficiently early to get into 
the basin in time. The work is being carried out by Sir 
W. G. Armstrong, Whitworth and Go. without in any 
way interfering with the movements of shipping. 


Dock and Railway Charges. 


Reference was made last week to the movement 
for securing a reduction in existing dock and railway 
charges, in view of the importance of taking every step 
to obtain lower prices and regain our export trade. Unfor- 
tunately, there has not been the complete unanimity 
between all sections that was expected. The coalowners, 
who have been working on the matter for some time past, 
called a conference of the various interests for Monday 
last, but were not themselves represented at the con- 
ference which was convened by the Cardiff Chamber of 
Commerce on Friday. This was not as it should have 
been, ‘as it rather indicated that the coalowners were pre- 
pared to allow a little dignity to stand in the way of 
absolute unity. However, the Chamber of Commerce 
conference showed a commendable spirit in appointing 
representatives to attend the coalowners’ conference. It 
is something to the credit of the Chamber of Commerce 
that its activity in the matter has been recognised, inasmuch 
as a communication was received from the various dock 
authorities throughout South Wales, ififorming it that it 
had been decided to make concessions in Various charges 
as from October 3lst. When analysed, these concessions 
show a reduction amounting to about 10 per cent. of the 
existing charges. It is difficult to make a comparison, but 
the most important reduction concerns vessels proceeding 
foreign and calling for bunkers only. Instead of being 
compelled to pay Is. lid. per net register ton, they will 
now have to pay a special rate of 10d. per ton. This 
reduction of Is. ld. per ton is considerable and will go 
some way towards enabling South Wales to compete with 
other districts for the bunkering business; but, unfor- 
tunately, other concessions are not on the same scale, 
and consequently there is no little amount of dissatisfaction 
prevailing, taking the announcement as a whole. So far 
as the Chamber of Commerce is concerned, the scope of its 
activities is not limited to the question of dock and railways 
charges only, as it is interested in the whole subject of 
shipping facilities, including the equipment of the docks 
and their extension and the restoration of pre-war working 
hours and -conditions, so as to enable a bigger volume of 
business to be done. The question of railway rates, which 
largely’ concerns the coalowners and home consumers 
generally, has yet to be dealt with, and will doubtless take 
a longer time. The action of the dock authorities in 
announcing reductions at this stage is rather looked upon 
as an effort to appease the demands of the trade, which 
show no relaxation as time goes on. The concessions so 
far can only be accepted as an instalment. If the biggest 
reduction relating to vessels going foreign, and taking 
bunkers only, is considered, it must be borne in mind that 
the new charge of 10d. as against ls. 1ld. compares with 
4d. per net register ton prevailing before the war. Hopes 
are entertained that much more substantial concessions 
will be forthcoming later, as, since the conference called by 
the Coalowners’ Association on Monday, the differences 
between the Chamber of Commerce and that organisation 
have been composed, and it has been decided to form a new 
ee ittee isting of eleven members, with Sir John 
Beynon as chairman, who will select a sub-committee to 
continue negotiations with the dock and coalowners. 


Ship-repairing Order Lost 

The difficult position in which ship repairers in 
South Wales are placed owing to high working costs is 
again exemplified in the loss of another contract ; although 
there is this redeeming feature about this case, that the 
work has not gone out of the country. This is no eon- 
solation to the dry dock owners and engineers in this dis- 
trict, however, who are naturally perturbed at the situation 
which places them in such a disadvantageous position 








expressed their regret that no modification or suspension | relatively to other firms in the North in competing for 
of the scale could be acceded to, but the men’s leaders | work. The contract for repairs concerned the s.s. Wim- 
pressed their claim for consideration and urged that the | borne, owned by Messrs. Redcliffe and Co., of Cardiff, and 
employers should grant a general additional bonus of | despite the special efforts to retain the work in South 
22} per cent. The employers met this with an offer of | Wales, the order has gone to the Middle Dock and Engi- 
7} per cent., which, it was explained, would make the rate | neering Company, South Shields. The s.s. Wimborne, 
15 per cent. above the consolidated rate ; after which this | which is of about 10,000 tons deadweight capacity, was 





recently in collision and had her bows stoved in. She was 
able to reach the Tredegar Dry Dock, Newport, but the 
work of repair, which will cost some th ds of pounds, 
had t@ be submitted to tender. South Wales firms, in 
their desire to secure the work for this district, conferred 
with the men, and on their promises put in what were 
considered low representing bare cost, but it is 
understood that the South Shields firm tendered at 30 per 
cent. below the lowest Welsh figure. This loss, following 
upon that of the Ulversmead, which would have meant 
£15,000 in wages alone, is causing some anxiety in ship- 
repairing circles in South Wales. 





Dowlais Works. 
Arrangements have been in progress during the 
t week with a view to re-starting one of the furnaces 
at the Dowlais Works at Cardiff. This, in accordance with 
the expressed wish of the owners, that employment should 
be found for their workmen as soon as possible. A number 
of workmen has been engaged on repair work and gener- 
ally preparing the way for a re-start, and this, of course, 
has meant work for some hundreds of men. 


Current Business. 


The commercial side of the coal trade bas not 
appreciably changed since I wrote a week ago, and orders 
are slow to come along. There was a little spurt in charter- 
ing towards the end of last week. To the outsider it would 
have appeared as if the conditions were taking on a brisker 
turn, but it was deceiving, as it was only a flash in the pan, 
and its effect upon the working of the collieries is negligible. 
Some collieries have made a re-start during the week, but, 
on the other hand, others have been compelled temporarily 
to suspend operations. So far as the steam coal area is 
concerned, there is no dependence to be placed upon the 
mines being regularly engaged, and therefore exporters 
are placed in a difficult position when it comes to a ques- 
tion of getting particular coals that they want, and to 
which they are in all probability committed in their sales 
to buyers abroad. This ition of affairs is, of course, 
not encouraging to the estan consumer, who, having 
bought certain coals, expects to have them supplied to 
him. If anything, the market is easier for large coals, and 
the very best Welsh large steam is not worth more than 
29s., and in some cases can be obtained at 6d. less. Small 
coals are relatively much steadier on account of the 
scarcity prevailing by reason of the restricted working of 
the collieries. 





Latest News from the Provinces. 


LANCASHIRE. 
MANCHESTER. 


Extension of Richmond Gas Stove Works, Warrington. 


THE opening ceremony in connection with the 
extensions of the above-named works was recently carried 
out by Alderman Kay, the Lord Mayor of Manchester. 
The new buildings have a frontage of 426ft. overlooking 
the Ship Canal at Grappenhall, and mark the com- 
pletion of the original scheme on a site of 20 acres. The 
scheme was begun as long ago as 1906, and extensions have 
been made from time to time. The new buildings are 
two storeys high, the offices generally occupying the 
greater portion of the first floor and a portion of the area 
on the ground floor. Besides offices, there is a large 
board room, 35ft. by 22ft., a dining hall for the general 
staff and kitchens. On the first floor there is a rq ware- 
house show-room, 135ft. long. On the ground floor are 
ambulance rooms, time lodges and wages department. 
The outlook in this branch of engineering seems decidediy 
good. At these works there are 1100 men on the books, 
and full time has been worked since July last. 


SHEFFIELD. 
Further Steel Cuts. 


There have been further important cuts in 
Siemens and Bessemer acid steel prices, the former being 
now quoted at £13 and the latter at £12 10s. Makers are 
determined to do their utmost to regain trade, and it is 
hoped that the reductions now made will go a long way 
towards attaining that end, as it seems almost impossible 
that the new quotations can mean anything more than the 
merest turn of profit, even if that, for makers. 


WALES AND ADJOINING COUNTIES, 
Transport Workers. 


Since the beginning of September negotiations 
have been in progress between the Shipping Federation 
and the National Transport Workers’ Federation con- 
cerning a revision of the tariff and working conditions of 
Bristol Channel dock pilots, boatmen and riggers, but a 
deadlock has now been reached. According to Mr. Ian 
Radcliffe, the well-known shipowner, the Shipping Federa- 
tion will be compelled to consider its future policy in the 
matter, as it is impossible for employers to go on paying 
the present charges. 


Swansea Metal Exchange. 


The tone of the Metal Exchange shows prac- 
tically no alteration, but a more cheerful feeling prevails 
by reason of the fact that there is a good prospect of the 
tin-plate workmen accepting the offer of the employers 
respecting wages. Of course, the costs of manufacture 
will be. affected to the extent of a 10 per cent. addition 
to the wages bonus, but it is hoped that expenses in other 
directions will shortly be reduced. Sheet and tin bars 
remain unaltered at £8 5s. per ton. 
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Current Prices for Metals and Fuels. 


IRON ORE. 
N W. Coast— 
Native 
' Spanish 
'N. African 
N.E. Coast— 
Native : — 
Foreign (evict. ) 





PIG IRON. 


ScoTLanD—* 
Hematite ... 
No. 1 Foundry 
No. 3 ‘ 


N.E. Coast— 
Hematite Mixed Nos. 
No. 1 
Cleveland— 
\} ae 
Silicious Iron 
No. 3 G.M.B. ... 
No. 4 Foundry 
No, 4 Forge 
Mottled 
White ... 
MIDLANDS. 
Staffs. — 
All-mine (Cold Blast) 
Part Mine Forge . 
a Foundry No. 3... 
Northampton— ® 
Foundry Nos. 2 and | .., 
i No. 3 
e os Forge 
Derbyshire— ® 
No. 3 Foundry 
Forge er 
Lincolnshire— 
Basic 
Foundry 
Forge 
N.W. Coast—* 
N. Lanes. and Cum. — 
Hematite Mixed Nos. 


. 17 0 O0te017 7 6 
None offering. 
None offering. 


Nominal. 
512 6 
500 





MANUFACTURED IRON. 


Home. 
2a. d. 
ScoTLanD— 
Crown Bars ... ... ... 14 0 
lene i ea 17 


N.E. Coast— 
Common Bars 
Marked ,, 
Tees 


Lanos. — 
Crown Bars ... 
Hoops 
8S. Yorxs.— 
Crown Bars ... 
Best ,, 
Hoops 
MIDLaNDs— 
Marked Bars te 
Crown Bars ... ... ... 
Nat and Bolt Bars 
Gas Tube Strip 
Hoops 





STEEL. 


Home.” 
2s d, 

SooTLaND—* 
Boiler Plates... ... 16 0 0 
Ship Plates fin. andup12 10 0 
Sections . a 12 0 0 
Steel Sheets jin. togin. 1315 0 





N.E. Coast— 


Ship Plates ... 
Angles 

Boiler Plates ... 
Cay sk “Res 
Heavy Rails ... 
Fish-plates 
Channels... ... 
Hard Billets ... 
Soft Billets 


vf 
eceoooooo so Sg 


N.W. Coast— 
Barrow— 


ie Fr 
18 0 0t15 0 0 

BD. Bi @..- ico one - 
1020 @ un - 
16600 _- 


Heavy Rails ... 
Light ” 
Billets 

Ship Plates 
Boiler _,, 


MANCHESTER (Prices giadtie and uncertain "eishenged}— 


10 0 Oto 12 
ll 0 Oto l2 
177 56 0 
145 0 
£10 to 12 
16 0 0 


Bars (Round) 

» (others) 
Hoops (Best) .. 

» (Soft Steel) 
oe Age SA 
»» (Lanes. Boiler) ... 


SHEFFIELD— 


13 0 
12 10 
10 0 


Siemens Acid Billets ... 0 
0 
0 
810 0 
0 
0 


Bessemer Billets ... 
Hard Basic 

Soft ” 

Hoops ... . 

Soft Wire Rods 


to 10 
4 5 
12 0 


MIDLANDs— 


Small Rolled Bars ... 11 0 


Bessemer Billets and 
Sheet Bars 8 0 
13 10 
ll 10 
1 0 
18 10 
10 0 
10 10 
ll 0 
10 10 


Hoops 

Tube Strip 

Sheets (24 W.G.) .. M 
Galv. Sheets (f.o.b. Lpoo 
Angles oob 
Joists 

Tees .. 

‘Bridge ond Tank Plates 


NON-FERROUS METALS. 


Swanssa— 


MancHESTER— 
— Best Selected — ail 


a ~=—-s Strong Sheets ... 


Tin-plates, L{., 20 by 14 
Block Tin (cash) . 

» (three months) 
Copper (cash)... ... .. 

» (three months)... 
Spanish Lead (cash) ete 

os (three months) 

Spelter (cash) aoe See 

» (three months)... 


oso 
Qaeaocqeacocnsc, 


~ 
te te 


+» Electrolytic 


ERoocoStS EER 


» Loco Tubes 
Brass Loco Tubes 
» Condenser... 
gg TG.) ke dee 
(teas rinse poauttinty 


coorrrooo 





Tungsten Metal Powder... 


FERRO ALLOYS, 
(AU prices new nominal) 
1/8 per Ib. 
1/6 per Ib. 


Per Ton. Per Unit 


Ferro Chrome, 4 p.c. to 6 p.c. carbon... £28 12/- 


Metallic Chromium 
Ferro Manganese 


Nickel (per ton) 
Cobalt * 


10/- 
10/- 


6 p.c. to 8 p.c. 0 £26 

8 p.c. to 10 p.c, * £26 

i Specially Refined i 

Max. 2p.c.carbon . «£79 

at ib ae ces’ ati ee 

0°75 p.c. carbon ... ...£110 

carbon free ... -.-2/8 per Ib, 
...5/6 per Ib, 

“(per ton) £18 for home. 


..£12 10 0 seale 5/- 
unit 


+1£20 9 0 scale 6/- por 
— uni 


-+21/- a Ib. 
...¥/- per Ib. 
...1/6 per Ib, 
...&190 
.--14/6 per Ib. 


” 


28/- 
32/- 
41/- 


Silicon, 45 p.c. to 60 p.c, ... 
»  @5p.e. 
Vanadium 


Molybdenum 
Titanium (carbon tres)... 


FUELS. 


SCOTLAND. 
LANARKSHIRE — 
(f.0.b. Glasgow)—Steam 
EI] 
Splint 
Trebles 
Doubles ... 
- Singles 
AYRSHIBE— 
(f.0.b, Pogts)—Steam ... 
Splint 
Trebles 


”» ” 
FIrvgEsHIRE— 
(f.0.b. Methil or Burnt- 


island)—Steam 
Screened Navigation 
Trebles wit int 
Doubles 
Singles 
LorHians— 
(f.0.b, Leith}—Best Steam ... 
Secondary Steam ... 
Trebles 
Doubles 
Singles 
ENGLAND. 
12 N.W. Coast— 
Steams... 
Household 
Coke ... 
NORTHUMBERLAND— 
Best Steams 


Second Steams 
Steam Smalls ... 
Unscreened 
Household 
Duraam— 
Best Gas ... 
Household... ... 
Foundry Coke 
SuHsgrristp—‘* 
8S. Yorks. Best Steam Hards 
Derbyshire Hards ... 
Seconds 
Cobbles 
Mate 4 150 
Washed Smalls 
Best Hard Slacks ... 
Seconds - 
Soft Nutty 
Pea 
Small 7 
House, Branch : 
és Best Silkstone . ous 4 
Blast Furnace Coke (Inland and Export)... 
CaaDirr— “SOUTH WALES. 
Steam Coals : 
Best Smokeless Large ... 
Becond = ee oe 
Best Black Vein Large 
Western Valley ” eee 
Best Eastern Valley Large ... 
Ordinary $e ad 1 ws 
Best Steam Smalls i 
Ordinary pa 
Washed Nuts... . 
No. 3 Rhondda. Large ... 
- a Smalls 
No, 2 on Large 
” ” Through 
» ” Smalls 
Coke (export) ... 
Patent Fuel 
Pitwood (ex ship) ... 
SwaNnsza— 
Anthracite Coals: 
Seconds ... 
Red Vein ... 
Big Vein ... ... a6 
Machine-made Cobbies... 
Nuts ... 
Beans 
Peas .. < 
Breaker Duff <a 
Rubbly Culm ... 
Steam Coals : 
Large 
Guaiie 3.3 


26/6 


20/- to 24/- 
31/- 
26/- 
22/- 
19/- 


23/6 
23/- 
27/- 
24/- 
19/- 


38/- 
40/- to 56/- 
37/6 to 42/6 


to 25/- 
23/- 
17/6 
22/6 to 25/-. 
25/- to 30/- 


24/- 


25/- 

to 24/- 
to 30/- 
to 42,6 


22/- 
25/- 
40;- 


32/- to 33/- 
31/6 to 32/- 
30/6 to 31/6 
30/6 to 31/6 
28/- to 30/- 
17/- to 18/- 
17/6 to 18/6 
17/- to 17/6 
17/- to 17,6 
11/6 to 12/6 
9/- to 10/- 
40/- to 41/- 
37/6 to 89/- 
25/- to 30/- 


27/6 to 28.6 


27/- to 27/6 


27/6 to 28/6 
26/- to 27/- 
27/- to 27/6 
26- to 27/- 
26/- to 27/- 
25'- to 26/- 
19,6 to 20/- 
12/6 to 18/- 
32/6. to 35/- 
30,- to 32/6 
18/- te 20/- 
25/- to 26/- 
20/- to 22/6 
15:- to 16/- 
50/- to 56/- 
28/- to 30/- 
37/6 to 40/- 


55/- to 57/6 
52/6 to 55/- 
47/6 to 50/- 
55/- to 57/6 
70/- to 72/6 
72/6 to 75/- 
60/- to 62/6 
25/- to 27/6 
8/6 to 9/- 
12/- to 12,6 


28/- to 30/- 
27/- to 28/- 
12/6 to 16;- 


---£110 to £120 


Aluminium (per ton) 
(British Official). 


22/6 to 25/- 





Sheets(Gal. Cor. 24 B.G.) — Cargo Through - 











5 Delivered Sheffield. 6 Glasgow, Lanarkshire and Ayrshire. 

° Prices represent the real market before the official change was made. 

** Except where otherwise indicated coals are per ton at pit for inland and f.0.b, 
™ Per ton f.0.b, . 


3 At furnaces, 4 Subject to early expected drop, 
8 Export Prices—F.0.B. Glasgow. 
43 Sheets reduced while other prices are advancing. 
® For inland sales, 


+ Delivered. * Net Makers’ works, 
7 Home Prices—All delivered Glasgow Station. 
” These prices are practically alike now. 
for export and coke is per ton on rail at ovens and f o.b, for export, 
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French Engineering Notes. 


(From our Correapondent in Paris.) 


The Railway Convention. 


Tue Bill for the re-organisation of the railway 
systems has through the Chamber of Deputies 
with a large majority... The main idea of the new Conven- 
tion is to make the railways as far as possible self-support- 
ing and relieve the State of the guarantee burdens which 
have become heavier every year, especially since the 
application of the eight hours’ day. To a certain extent 
the funds are to be pooled so that the railways sustaining 
josses May receive assistance from those making profits. 
While the companies will preserve their independence, 
so far as the executive arrangements are concerned, they 
will be all under the control of a Supreme Council, which 
will be composed of representatives of the companies, 
railwaymen, railway users, and of the Minister of Public 
Works. The companies will no longer have the right to 
fix their rates. This will be done by the Supreme Council 
after consultation with the representatives of the various 
interests. Judging from the debate in the Chamber of 
Deputies the present rates have already reached a level 
that is imperilling the industrial future of the country, 
and as soon as the Convention comes into operation it is 
believed that efforts will be made to unify the rates and 
adapt them in the way best calculated to encourage traffic. 
At the same time, considerable funds will be required to 
enable the companies to carry out works necessary to 
ensure the efficiency of the railways. 


Railway Progress. 


The work of reconstruction on the Nord and Est 
railways is now practically terminated. Since the Armis- 
tice 3000 kiloms. of permanent way have been re-laid 
and 1500 bridges reconstructed. The combined railways 
possess 1000 locomotives and 50,000 coaches more than 
they had before the war, and one company alone has 
repaired in its workshops more than 200,000 vehicles. 
The situation would be quite normal if it were not for the 
operation of the eight hours’ day, which upsets the whole 
organisation at a time when the railway companies were 
getting into sound working order. One result of the eight 
hours’ day was to necessitate an increase in the number 
of locomotives by about 17 per cent., and despite the 
larger number uf locomotives in service there is still a 
shortage. At the same time the companies had to take 
on 100,000 additional hands and train them before there 
could be any hope of getting the railways back to their 
old efficiency. This is so serious a matter that the Minister 
of Public Works has decided to discuss with the future 
Supreme Council the necessity of modifying the existing 
law. 


The Weavers’ Strike. 


The strike that has been carried on with obstinacy 
and more or leas violence on the part of the men in the 
textile industries for nearly three months has now prac- 
tically come to an end. The employers afforded ample 
proof that the factories would have to be shut down if 
the men refused to accept lower wages. For months pre- 
viously the factories had been working principally on 
stock, and foreign competition had become so keen that 
sales had steadily declined. Unless costs could be brought 
down sufficiently to allow of a reduction in selling prices 
the immediate outlook for the industry appeared hopeless. 
The communistic element in the Roubaix-Tourcoing 
district domineered the operatives to the extent that a 
large section had to remain out even when they were 
disposed to accept the employers’ terms, and the break- 
down of the strike has only been rendered possible by the 
adoption of military measures for the protection of those 
who desired to return to work. 


Hydro-electric Plants. 

The extension of hydro-electric installations for 
the distribution of energy throughout the departments 
of the Rhone, Isére and Savoie was expected entirely to 
solve the problem of an ample and cheap supply of motive 
power for all branches of industry ; but the experience last 
winter in the Grenoble district, when the head of water 
fell to such an extent that the energy could only be dis- 
tributed to customers in rotation, aroused a good deal of 
anxiety as to the regularity of the supply. The difficulties 
have been still further increased this year by the pro- 
longed drought, and then by a sharp of cold weather, 
which have considerably reduced the quantity of energy 
available. All over the districts depending upon these 
supplies the works have had to run short time. Around 
Grenoble it is expected that consumers will soon be 
deprived of energy three days a week, and it is estimated 
that the shortage will continue more or less for at least 
four months, even though the present drought should be 
followed by a period of heavy rains. The operatives have 
sent a delegation to the Mayor of Grenoble urging that the 
tramways, newspapers and other consumers of energy 
should be rationed and supplied in rotation so that the 
works may be kept running. 


Coal. 


The arrival of English coal in the colliery districts 
of the Pas de Calais has convinced the French companies 
that a great deal will have to be done in the way of effecting 
economies if the industry is not to suffer from this com- 
petition. Coal has been consigned from Calais at 95. 50f. 
per ton to near Bruay, where the local fuel of similar quality 
costs 105 f. English coal is also, it is stated, being imported 
to Lille and other centres. The French coalowners declare 
that the situation is a very difficult one, and can only be 
met by a reduction in miners’ wages; but as the number 
of miners is considerably less than it was before the war, 
and lower wages would mean driving the men into the 
building and other industries, it is by no means certain 
that a sufficiently big cut in wages is possible. Never- 
theless, there is a general impression that the English 
coalowners are morely off-loading their superfluous stocks, 
and that when these are reduced they will be unable to 
continue selling at such low figures. 


British Patent Specifications, 
When an invention is communicated from abroad the name and 
address of the communicator are pri im italics. 

When an abridgment ie not illustrated the Specification is 
without drawings. 


Copies Ae ay may be obtained at the Patent O, 











Sale Branch, 2 Chancery-lane, W.C., 
at le. each, 

The date firat given is the date o lication ; the second date 

at the end of the abridgment, ie the of the acceptance of the 
plet Speci fi te 

TURBINE MACHINERY. 

169,346. July 23rd, 1920.—Suarr Pacxtnos, The British 

Thomson-Houston Company, Limited, 83, Cannon-street, 
London, B.C. 4 


Tx 8 invention relates to packings of the labyrinth type com- 
prising a plurality of axially extending interleaving rings, some 
of which carry radially extending annular projections which 


pack against the surfaces of adjacent rings thereby forming a 
tortuous to baffle the flow of fluid, the leakage of which 
it is desired to prevent. The invention consists in making the 


elements for a packing of the above description by machining 
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concentric grooves in the face of a disc to form the axially extend- 
ing rings, machining grooves in the edges of said rings to form 
thin axially extending annular projections, and turning these 
projections by spinning or other suitable methods at an le 
with the “axially extending rings to form the substantially 
radially extending packing flanges. The drawings show two 
a in the process of making the packing.—September 29th, 
1921. 


WIRELESS TELEGRAPHY. 


147,428, July 7th, 1920.—Imrrovements m Arc TRansmir- 
TeERs FoR Wriee_ess TELEGRAPHY AND TELEPHONY, Gesell- 
schaft fur Drahtlose Telegraphic, ™.8.H., of 9, Tempelhofer 
Ufer, Berlin, Germany. 

The oscillations generated by an arc generator are transformed 
by frequency transformers of the saturated iron type into rela- 
tively short waves. A is the arc, B and C two transformers 
which raise the frequency, D and E are two primary windings 
of the two transformers in circuit with the are, and F is a tuning 
condenser. I is the antenna ted to the dary wind- 
ings G and H of the transformers. The magnetising windings 





N°147428 














K, L are fed from a source M of continuous current. Two 
windings N, O may be employed to produce tone frequency, and 
these may be supplied with alternating current of corresponding 
periodicity or a microphone may be placed in this circuit for 
telephonic purposes. It is stated that for the purpose of making 
the signals distinguishable in a receiver constructed to receive 

signals it is quite easy to influence the energy emitted 
simultaneously with the multiplication of the frequency.— 
September 1921. 


169,250. June 19th, 1920.—IMPROVEMENTS IN AND RELATING 
To THE PropucTion oF ELECTRICAL OSCILLATIONS BY 
Means oF THERMIONIC VaLves, The Radio Communication 
Company, Limited, 34, Norfolk-street, Strand, W.C. 2. 

The object of this invention is to provide means for varying 
at will the point at which the input of a thermionic valve 
oscillating system reaches a steady value without changing the 
valve characteristics, and in this way to control indirectly the 
amplitude of the oscillation uced. An output coil A is 
coupled to # grid circuit coil L which is connected in series with 

@ resistance R and battery E between the grid and filament of 

a three-electrode thermionic valve P or equivalent electron 

discharge device. In a derived circuit between the grid and 

filament there is connected a two-electrode valve F in series 
with a variable source of potential H. A source of direct current 

K shunted by a di M supplies the anode circuit of the 

valve. The voltage of the anode 5 is normally negative and the 

oscillations in the coil L build up to a certain value approxi- 
mately equal to the positive potential on 8. The tendency 
for the oscillati potentials across L to increase further is 
counteracted by the action of the lower valve F, which begins 








to conduct. The high frequency potentials of the anode 8 cause 





3 , 


electromotive forces which oppose 
_ adjusting the potential : 
ich the oscillating potentials in coil L are allowed to build 


$2 


n° 169,250 


up may be varied, and consequently by varying the value of the 


voltage at E the high-f y output of the valve P may be 
varied.—September 19h, toa. 
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ELECTRIC WELDING. 


169,191. March 25th, 1920.—ImMPROVEMENTS IN AND RELATING 
vo Execrric Arc We.pine Systems, Claude Joseph 
Holslag, of 3, Cottage-street, South Orange, New Jersey. — 

The object of this invention is to reduce the open circuit 
bso which is applied to the welding handle that carries the 
movable electrode, so as to avoid operators receiving unpleasant 
shocks. The invention relates to an alternating-current electric 


N°169,191 














welding system. With the windings A, B, C, and D connected 
together the open circuit voltage would be in the neighbourhood 
of 100 volts, but in order to reduce this v the contactor 
switch E is provided. When the electrode F makes contact with 
the work the winding of the switch E is ae and al! the 
transformer windi are brought into use by the switch E 
closing.—August 25th, 1921. 


BATTERIES. 


149,330. July 19th, 1919.—AssonBents ror Use tn GALVANIO 
Bartreries, Johannes A van der Nolle, of No. 87, 
Stationstraat, Zaandam, 

The invention relates to the treatment of wood, straw or turf 
in an electric bath in such a manner that the treatment will 
extract resinous and similar noxious substances from the wood 
or other material and make of it an inert absorbent material 
which, when mixed with the usual metallic oxides to form the 
secondary battery plate, will have a strong absorbent or sucki 
effect on the electrolyte in the battery. Two plates of lead 
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and B are placed in a vessel and connected with an electric 
supply. The vessel is filled with electrolyte up to line C and with 
sawdust up to line D. The gas bubbles issuing from the plates 
produce a whirling within the electrolyte, which sets the particles 
of wood into motion, and owing to the combined effect of lye, 
electric current and heat, the soluble substances are removed 
from the material. An aperture E is provided on the lid of the 
vessel for leading off the gases and vapours through a duct. 
F is a cock provided with a tube for discharging the electrolyte. 
G is a tube for introducing water for cleaning the mass, whilst 
H is a cock for discharging the water. The mass is thoroughly 
scoured in water and dried, after which it is very porous and able 
to absorb large a ts of liquids. Thi terial is then mixed 








q' s 
with the material to form the electrodes of the secondary battery , 
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with the effect that the electrolyte enters very slowly through 
the narrow pores into the inner part of the electrodes.—Sepiem- 
ber 29th, 1921. 


eut into the tube as described, a flat“or indentation may be 
provided on the cutting surface so that when the cam is turned 
to its cutting position of maximum effect the flat or indentation 


will engage with the abraded surface of the tube. There are 
three other illustrations.—September 21st, 1921, 
169,131. May 4th, 1921.—Bre Cocxs, H. Aass, Rosenkrantzgate 
, Kristiania, Norway. 
In order to permit the removal of the valve in ordinary cocks, 


LIGHTING AND HEATING. 


169,358. August 3rd, 1920.—Heratine spy Wixp Power, M. E. 
D. Smith, 138, Sloane-street, London, S.W. 1. 

In this specification a claim is made for the combination of a 

wind mill, or hydreulic motor, with an absorption dynamometer 

for the purpose of heating water for domestic purposes, The 


off the water, the inventor inserts a cup-shaped piece A below 
the valve seating. The cup is slipped through the seating and 


N°I69.358 N*°163,31 


for the renewal of the washer, without it being necessary to shut | 
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drawing shows a windmill installation fitted with an electrical 
thermostat for regulating the tem ture of the heated water 
by means of a brake.—Septsmber » 1921. 


is then expanded to such an extent that it will not pass 
opening, by being forced down on the cone B. In ordinary 
cireumstances the cup is kept clear of the seating by the peg C, | 
but when the valve is removed the cup is forced up against the | 
seating by the water pressure and closes the opening. —Septemb 
22nd, 1921. | 
169,315. July 7th, 1920.—SeraraTion or Souips From LiquiDs, | 
W. Acton, Mossvale Cottage, Greenock-road, Paisley, and | 
W. M. MacKean, Moorcar, Paisley. 
This invention relates to the separation of solids from liquids, | 
whereby air pressure filtration and electrical cataphoresis are 
imult ly applied to a turbid liquid for the purpose of 
separating and ——o the i of solid matter sus- 
pended therein, and is specially applicable for the separation | 
lloidal matter dtherein. The invention 


MEASURING AND TESTING INSTRUMENTS. 


169,339. July 2Ist, 1920.—A Loap Extension Inprcaror, 
W. E. Dalby, City and Guilds Engineering College, Exhi- 
bition-road, London, 8.W. 7. 

This specification covers a description of an instrument for 
magnifying, to the extent of some 200 times, the stretch of a 
test piece subjected to tension and for recording the observations 
at the same time in the form of a diagram. The extension is 








N°169,339 of water from di P 
| j depends on the fact that, if an aqueous sludge is made part of an 
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electrical circuit, the water is repelled from the anode and | 
thereby concentrated on the cathode; if, now, the cathode is 


measured between flanges formed on the specimen and is magni- ‘ c 
A or perforate and an air pressure or vacuum applied to 


fied by a system of levers, which is indicated in the diagram. 
microscope is provided at A for observing the extension, while 
a spot of light reflected from the mirror B traces a curve photo- 
graphically to record the results.—September 29th, 1921. 


dehydration of the cake is obtained. The rotating drum has a | 
surface, for supporting the filter cloth, of electrical conducting 
material, while a band, passing over rollers as shown, is also 
electrically cgnductive. A vacuum is maintained within the | 
MISCELLANEOUS. drum and the liquid extracted is drawn off through the hollow | 
spindle.—Septe 29th, 1921. ; 
169,257. June 2ist, 1920.—Aw Improvep Metuop or SEcuRING | 
MeTALLIC Contact oR ELECTRICAL CONTINUITY BETWEEN | 
UnscrEwep Tuses anp Firtrxes 1 Coxpurr WIRinec 
Systems, Ernest James Stockwell, of 9, Old Dover-road, 
Blackheath, 8.E. 3, and Falk, Stadelmann and Co., Limited, 

of 83, 85 and 87, Farringdon-road. 
A is the tube or conduit, and B an elbow fitting into which 
the end of the tube fits. C is a slot formed in the fitting B, and 
D is a cam or excentric pivoted at E to lugs upstanding from the 
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TO-DAY. 

InstrruTION OF MecHANICAL ENcINgeERS.—Storey’s-gate, 
St. James’ Park, 8.W. 1. Thomas Hawksley Lecture on “ Power 
Transmission by Oil,” by Dr. H. 8. Hele-Shaw. 6 p.m. 

Tae Jonton Iwstrrvrion or Enorvrers.—Caxton Hall, 
Westminster, 8.W.1. “Timber Trees of Commerce,” by Mr. 
T. H. Ivey. 8 p.m. 

ASSOCIATION OF ENGINEERING AND SuHIPBuILpiIne Draveats- 
MEN: MerseystipeE Brancu.—Walker Engineering Lecture 
Theatre, University of Liverpool. Lecture: ‘ Peace or War?” 
by Major C. H. Douglas. 7.30 p.m. 

Norta-East Coast InstrrvTion oF ENGINEERS AND Sarr” 
BUILDERs.—Literary and Philosophical Society, Westgate-road, 
Newcastle-on-Tyne. “Sea Casualties and Losses of Life,” by 
Sir Westcott 8. Abell. 6.30 p.m. 


SATURDAY, NOVEMBER 5ra. 





fitting B on either side of the slot. The cam is formed with an 
extension or finger-piece G to enable it to be rocked on its 
pivot in the direction of the arrow, so that its curved 

H, which is formed as a cutting or abrading surface, will be 
caused to cut into or abrade the surface of the tube, thereby 


| Influence,” by Mr. H. Sherburn. 
| 
| 


| 
| 
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| Society, Westgate-road, Newcastle-on-Tyne. 


oree the excess of water through the cathode, an ay pd 








InstrrvoTion oF British FounpDRYMEN: LANCASHIRE 
Branou.—-College of Technology, Manchester. Paper, “ The 


ensuring good metallic contact between the tube and fitting. 
To prevent any possibility of dislodgment of the cam after it has 





New White Metal Series, with Special Reference to Magnesium 
and its Futare Use in Aircraft and Textile Machinery,” by Mr 
J. D, Paton. 4 p.m, ’ P 


MONDAY, NOVEMBER 7ru. 


InstrruTion or Locomotive ENGINgERS,—-Y.M.C.A., Albion. 
street, Leeds. per: ‘Notes on Axle-boxes and Axle-box 
Guides,” by Mr. A. E. Kyffin. 7 p.m. 

Royat Instrrure or Bririse ARrcurrects.—9, Conduit- 
street, Regent-street, W. 1. Presidential address, 8.30 p.m. 


Socrery’ or Ewnatneers.—Geological Society, Burlington 
House, Piccadilly, W.1. Paper, “ Extraction Turbines,’ by 
Mr. C. H. Naylor. 5.30 p.m. , 

Roya Instrrutron or Great Brrrar.—Albemarle-street, 
Piceadilly, W. 1. General meeting. 5 p.m. 

Instirvtion oF EtectricaL ENGrngers.—Savoy-place, 
Victoria Embankment, W.C. 2. Informal meeting. Discussion, 
‘“ How Best to Speed Up Electrical Progress,” to be opened by 
Mr. J. 8S. Highfield. 7 p.m. ; 


TUESDAY, NOVEMBER &ra. 


Tue Inetirvrion or Execrraican ENomveers : 
Centre.—The Bath-street, Glasgow. 
TInvugural Address, Mr. E. T. Goslin. 7.30 p.m. 

Instrrution or Barirme Founprywen: Lancasuire 

Burntey Secrion.—Technical College, Ormerod. 
road, Burnley. P , “The Principal Elements in Pig Iron 
and the Practical Value of Attempting to Understand their 
7.15 p.m. 


Mancrester GEOLOGICAL AND Mrxtne Socrery.—Queen’s 
Chambers, 5, John Dalton-street, Manchester. The following 
“aw will be open for discussion :—“ A Contribution to the 

udy of Fusain,” by Captain F. 8. Sinnatt, M.B.E.; “ Methods 
of Dealing with Coal Dust,” by Mr. A. L. Lovatt. The discussion 
on the latter paper will be opened by Mr. F. N. Siddall. 4 p.m. 

INSTITUTE OF MARINE EnatneeRrs.—The Minories, Tower Hill, 
E. 1, ‘ Liquid Fuel and its Application for Steam Generation,” 
by Mr. J. H. Anderson. 6.30 p.m. 

Institute oF MerTats: Brrurncnam Loca Srcriox.— 
Chamber of Commerce, New-street, Birmingham. Discussion on 
“ Annealing.” 7.30 p.m. 

InstTrITUTE oF METAIS : 
tion of Engineers and Shipbuilders in Seot 
crescent, Glasgow. Discussion, “ bl 
to be opened by Mr. John Stirling. 

WEDNESDAY, NOVEMBER ra. 
Rorat Socrery or Arts.—John-street, Adelphi, W.C. 2. 


“The Work of the Industrial Fatigue Research Board and its 
Applications to Industry,” by Mr. D. R. Wilson. 8 p.m. 


THURSDAY, NOVEMBER 10ru. 
Tue Orricat Socrety.—Imperial C of Science and 


Technology, South Kensington, 8,W.7. “‘ The Path of Rays in 
Periscopes having an Inverting System Comprising Two Sepa- 
ated Lenses,” by Dr. Alexander Gleichen; ‘* The Interocular 
Distance,” by Dr. James W. French; “ Note on the Thin 
Astigmatic Lens,” by Mr. T. Chaundy. 7.30 p.m. 

Instrrvte or Metats: Lonpon Locat Secrion.—Royal 
School of Mines, South Kensington. “ Plastic Flow in Metals,” 
by Professor C. H. Desch. 8 p.m. 

East Lonpon Cottece: DerartMent oF CiviL anp MEcH- 
anicaL Enorverrixc.—Mile End-road, E.1. Lecture III. 
on “ Diesel and Semi-Diesel Oi! Engines, the Present Position 
of the Heavy Oil Engine and the Problems involved in its 
Further Development,” by Engineer-Commander B. W. Knott. 
6 p.m. 

Norra-Easr Coast InsrrrvutTion or ENGINEERS AND Suarr- 
BUILDERS: GrapuaTe Secrion.—Lecture Theatre, Mining 
Institute, Neville-stree:, Newcastle-on-Tyne. Paper, “ Steam 


Scortisu 
Chairman's 


Scortisa Locat Sectrion.—Institu- 
land, 39, Elmbank- 
Awaiting Solution,” 
7.30 p.m. 











| Locomotive Design and Construction,” by Mr. F. Mills. 7 p.m. 


FRIDAY, NOVEMBER lira. 
AssociaTIon oF ENGINEFRING AND SHIPBUILDING DRAUGHTS- 


| MEN: MerseysipE Brancu.— University Engineering Building, 


Liverpool. “ Ripples,” by Professor L. R. Wilberforce, 7.30 p.m. 
Norrn-East Coast Institution oF ENGINEERS AND Sarr- 


BUILDERS.— Lecture tre, Literary and _ Philosophical 
“The Working of 


a Modern Telephone System,” by Mr. C. Whillis. 6.30 p.m. 

InstrruTion oF ExLectrricaL ENGinrers: Scottisu Centre, 
Strupents’ Secrion.—Room 149, Royal Technical College, 
Glasgow. Chairman's address, by Mr. Alex. Lindsay. 7.30 p.m. 

Jvumsor Instrrvtion or Enoineers.—Caxton Hall, West - 
minster, S.W.1. Question and general discussion evening. 
8 p.m. 

West or Scorianp Iron anv Steet Instrrute.—* Societies 
Room,” No. 24, Royal Technical College, George-street, Glasgow . 
“The Present Status of Electric Furnaces in Steel Making,” 
by Mr. Harry Etchells. 7 p.m. 


SATURDAY, NOVEMBER 12rs. 

MANCHESTER AssoOcIATION oF ENGINEERS.—Memorial Hall, 
Albert-square, Manchester. “The Flow of Metal during 
Forging,” by Mr. F. Massey. 7 p.m. 

Junior INstrruTIon oF Enctveers.—Visit to the locomotive 
sheds of the Great Northern Railway at King's Cross. 2.30 p.m 

KeIGHLEY AssociATION or Enoineers.—Assembly Rooms 
of the Cycling Club, Cavendish-street. “ Control Gear,” by Mr. 
0. C, Dinnerman. 6.30 p.m. 


MONDAY, NOVEMBER |l4rxs. 

Universtry or Lonpon, Untversiry Cortece.—Publie 
lecture, “ Recent Researches in Photo-elasticity,”” by Professor 
E. G. Coker. 5 p.m, 

WEDNESDAY, NOVEMBER lé6rx. 

Tuornycrorr ENormeertse Socrery.—Works Canteen, 
Basingstoke. ‘‘ Magnetos,” by Mr. D. Hume. 7 p.m. 

Socrery or Grass Tecunotocy.—Fuel Department, The 
University, Leeds. Demonstration of ani ved gas reversing 
valve for ive furnaces, by Mr. F. W. Knowles ; general 
discussion on “ The Melting of Glass.” 2.30 p.m. 

Tar Newcomen Society.—Caxton Hall, Westminster, 5.W. 


ial — meeting. Pa on “ The Liverpool and Man- 
ann ilway ” (illustra by contemporary prints) by Mr. 
C. F. Dendy Marshall. 5 p.m. 


FRIDAY, NOVEMBER 18rs. 

Junior Instrrution or Enoineers.—Caxton Hall, 8.W. 1. 
Annual general meeting. 7 p.m. 

Jowxtor Lystrrvtion or Enoiveers; Mipianp SEction.— 
Birmingham Chamber of Commerce, New-street, Birmingham. 
Lecture on “Coal Mining in Great Britain,” by Professor K. 
Neville Moss. 7 p.m. 

FRIDAY, NOVEMBER 18rx, to FRIDAY, NOVEMBER 251a 

Pustic Works, Roaps anp Transport Conaress, Lonpon. 
—For programme see page 422. 





